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Unquestionably, it is the buyer’s market, from pig iron 
to architectural shapes. As to the former, if our fur- 
naces are not over-producing they have very nearly reached that 
point; as to the latter, the war of competition between the architect- 
ural foundrymen and the rolled steel manufacturers has reached a 
positively ruinous stage. As to the intermediate products little can 
be said at present, in the absence of news of a positively encouraging 
character. Everybody seems to expect an early reaction, and prob- 
ably this faith in the future will bear its legitimate fruit of enhancing 
prices. News from Southern points is particularly interesting at this 
juncture, and it is not to be wondered at, that the decline in Southern 
irons, heretofore chronicled in these columns, has awakened wide- 
spread surprise and comment. Indeed, the present situation presents 
features that have not occurred before in iron circles. At Louisville, 


General Features. 


for instance, there is a market for iron, and large sales will probably 


be effected, but the price is so low that some furnaces will not con- 
sider it wise to enter into competition with the larger companies at 
the present time. Sales in car lots on basis of $10.50 for gray forge, 
at furnace, have been made, and iron can be bought freely on this 
basis. It would seem wisdom on the part of purchasers to buy as 
much iron as possible for long deliveries immediately, as the moment 
a few large sales, that are now under consideration, have been con- 
summated, furnaces that have sold will not be inclined to offer more 
iron on the present basis. Already some are assuming the policy of 
selling for but three months, and others will not enter into compe- 
tition with those offering iron on the present basis, which is within 
$1 of the lowest price at which gray forge has ever sold South, and 
this was an exceptional sale, not participated in generally. During 
the last decline when the market was as low, if not lower, than at any 
time in its history, the average sales were not lower than $10.25 for 
gray forge. Another report from Louisville says that several of the 
large local foundries were badly damaged by the tornado, and among 
them no buying is expected for some time. Another quiet 
week is reported from St. Louis, characterized by a run of small 
orders at very irregular prices. Inugqiries at Cincinnati for round lots 
have been numerous during the week and purchases have been 
delayed in most cases, yet a very respectable tonnage has been added 
to furnace or books. Nothing can prevent this except a 
general trade depression, and a wholesale abandonment of new 
railroad and industrial enterprises planned for this year. The posi- 
tion of Northern furnaces, depending upon Lake Superior ores 
and Connellsville coke, is not altogether pleasant, as no one 
looks for an early decline in those basis elements of cost. It 
is still strongly believed that the situation will right itself, as 
the Spring opens, and that with the usual midsummer buying 
movement setting in in Apriland May, we shallsee prices firmer 
and a better feeling all round. The crop of new furnace 
enterprises has been ruthlessly nipped by the discouraging market. 
“The market for nearly every grade of foundry iron has been very 
active during the past week at Detroit,’’ report our correspondents, 
Wm. F. Jarvis & Co., “some large purchases having been made, and 





other large ones still to be made during the present week, as it is 
believed that the market has touched bottom. The effect of the 
recent purchasing has not yet been seen, and the market is as low as 
it was a week ago, and perhaps a little weaker in spots. Lake 
Superior charcoal has finally shown some sympathy in the general 
decline, but not to such a degree as the other grades of metal. 
Practically, it may be said to be off $1.00 per ton from the highest point. 
There were several large transactions during the past week for this 
grade of metal, notably two deals, covering delivery for the balance 
of the present year, at full market quotations. It is believed by 
many that a reaction will soon take place in foundry grades, and that 
the scale from now on will be upward, rather than downward. 
When it is considered that the cost of making iron in the South, as 
a rule, is not far from $11 per ton, the present market here must be 
bottom. The speculators have been almost entirely driven out of 
the market, and this great cause of uncertainty in prices will be 
removed.’ At Chicago, there is a very lively business in pig iron 
and some nibbling at corner lots, but the turn in the market has not 
come yet, and buyers still favor the policy of staying out as long 
as possible. The new prices of Southern iron are lower than 
local furnaces are disposed to get to, and, as a result, business turns 
out more towards the South. Nearly all mixtures, however, require 
a proportion of Southern iron, even when prices are considerably, 
above the homeirons. The market at Buffalo remains about the same 
as reported during the past two weeks. Some large buyers are taking 
advantage of the low prices and are absorbing all bargains offered. 
The general features of the Pittsburgh market are the same as here- 
tofore, and prices have ruled lower than ever during the past week. 
It is said that they have passed below the cost point and many 
believe that a reaction will soon take place. 

If all the ore sold thus far is to be delivered this 
season, it will keep every available piece of lake craft 
hustling from the opening of navigation to its close to bring down 
the enormous output contemplated for 1890. Unfortunately, the 
open Winter} has come to a close with the Straits frozen tight and 
hard, shutting off navigation from the lower lake ports. Under the 
most favorable circumstances, it will be two weeks before boats can 
get through, and it may be four. In the meantime, the fleet is fitting 
out for the season's work. There have been a few scattering sales 
during the week of non-Bessemer ore for the Mahoning valley, and 
at the price quoted last November. The ore men are confident and 
seem to be in no hurry to dispose of what ore yet remains unsold. 
They will accept nothing less than the prices already established, 
and it is not improbable that an active buying movement would send 
up quotations a notch or two. 

Conservative furnace-men say that iron has touched 
bottom prices, and that an analysis of the situation 
indicates a noticeable change for the good. While prices are still 
low, heavy buyers have entered the market, satisfied that by waiting 
longer they would pay more for their material, and during the past 
two or three days there have been received more inquiries than dur- 
ing the preceding month. Certain it is that the making of iron, in 
this section, and with the present prices, must cease as soon as the 
old ore is exhausted, and it may be for this reason that a number of 
consumers, who have hitherto bought their material by the carload, 
have suddenly covered their wants well into June. The expectation 
of an advance in coke contributes to the uncertainties of the hour, so 
that it seems barely reasonable that the furnace trade will be able to 
supply its customers at the present rates, with the cost of production 
advanced ro per cent. 

No change is reported in the chief commodities of this 
market, bar iron still going at $1.70 at the mills. The 
trade is suffering from the lack of big orders, resulting in the accu- 
mulation of stocks. 

There is very little market for scrap iron. Old iron 
rails are freely offered at $24.50, and car wheels are 


Iron Ore. 


Pig Iron. 


Merchant Iron. 


Scrap Iron. 


held at $20. 
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THE BEAUTIES OF PIG IRON STORAGE. 

The recent drop of Southern irons, amounting within a fort- 
night to $2.50 per ton, serves to draw attention anew to the supposed 
beauties of the pig iron storage system, which was to serve the 
Southern furnace-men so admirably. If we mistake not, the chief 
argument in favor of the scheme was the immunity which it was to 
furnish its patrons from sudden and violent fluctuations in price. It 
was to stand as a counter-balance against unexpected drops in price, 
such as this, and, by the carrying of a large surplus stock of stored 
iron, it was to save the furnace-men the necessity of pressing their 
product upon the market in order to realize on their locked-up 
investment of labor and material. 

We are not aware that any of these beneficial results have mani- 
fested themselves in this instance. Indeed, there seems to be a very 
general ignoring of the storage scheme in the rush to sell, and the 
speculators do not appear to have the ‘floor at the present writing. 
This is scarcely encouraging to the schemers, but it is satisfactory in 
many respects to the friends of legitimate business. 

In connection with this subject, it may be well to quote the fol- 
lowing brief, but very pertinent, communication from “ Ironmaster,” 
in a recent issue of a well-known English iron authority, the /ron 
and Steel Trades Journal, of London. Says the writer : 

“ The ironmasters upon the West coast have determined to clear the stores. 
Will they be assisted by the East coast makers? It is our weakness to-day 
when we should be strong. A public warrant store is a standing monument 
and exhibition to the world of our weakness, and the sooner we get rid of the 
nuisance, the better it will be for all concerned. Our policy should be to 
make as little iron as possible until the stores are cleared, and each day we 
stop for this purpose will see our blast furnace property become more valu- 
able, and we shall be richer and wiser men. I am hopeful some able man on 
the East coast will take up the matter, and start a combination which will be 
effectual.” 

If a public warrant store in Scotland is a standing monument 
and exhibition to the world of the weakness of the English iron 
trade, with its seemingly unlimited capital, what can be said of the 
advertisement which the presence of a lot of storage yards in the 
Southern States affords as to the condition of iron manufacturers 
in that section? Without presuming to offer advice, we may venture 
to suggest that the Southern furnace managers might possibly learn 
wisdom from their Northern brethren, who appear to have let the 
new scheme severely alone. 





THE NATURAL IRON ORE CENTER. 

Cleveland’s commanding position as the central market for Lake 
Superior iron ores is recognized as well abroad as at home—shall we 
say better? The Glasgow Engineer, of recent date, adverting to the 
subject, makes these pertinent remarks : 

We alluded recently to the rivalry between Cleveland and Milwaukee in the 
Lake Superior iron ore trade, and a fresh development of it has since taken 
place. There is a movement on foot in Milwaukee to do away with the Cleve- 
land agents, the mine owners to sell instead direct to the consumers. If such 
a change can beeffected an iron exchange will be built in Milwaukee, where 
companies controlling about half the Lake Superior output have their head- 
quarters. Though the scheme may perhaps achieve enough success to damage 
Cleveland interests, the prospect of being able to remove therefrom the head- 
quarters of the industry does not at present seem very great. A glance at the 
map show the great geographical advantages which it possesses, while the 
iron industries continue located as at present. Its situation on Lake Erie isa 
very central one for the Eastern iron districts, especially those of Ohio and 
Pennsylvania, for which Milwaukee would be a distant and inconvenient 
centre of distribution. The real hope of the latter place lies in the develop- 
ment of iron works at Chicago, and on the Lake Michigan coasts generally. 
A good deal of ore is already consumed at Chicago, and the amount will prob- 
ably increase. 


We can assure our Glasgow contemporary that the movement 
alluded to has no foundation beyond, perhaps, chance conversations 
between Milwaukee men, and the prospects of any serious attempt to 
transfer the center to Milwaukee are exceedingly remote. 





STEAMSHIP SUBSIDIES. 

At a recent meeting of the “ P. and O.”’ Steam Navigation Com- 
pany, Mr. T. Sutherland, M. P., stated that they were now feeling 
the practical diminution of subsidies, formerly paid to them by Her 
Majesty’s Government, which have been materially reduced by about 
£250,000 (or, say, $1,250,000): ‘There is no disguise about this; the 
above words, including “ subsidies,” are a quotation from an English 
paper, giving a resume of the chairman's annual report; and it should 
be noted that about one-and-a-quarter million dollars per annum is 
only the material reduction of their subsidy. The whole of this fleet, 
which comprises over 50 steamers, of an aggregate tonnage of nearly 
200,000 tons, has quite recently been modernized by rebuilding, at a 





cost of about $120 per ton, which is a saving of over 50 per cent. on 
the cost of the old fleet, as these averaged nearly $250 per ton. ‘These 
prices per ton may appear very high when we consider that A 1 tramp 
steamers can be bought at $60 per ton, or, with boilers, machinery, 
and all complete, for four cents per pound; but until one has read a 
“P. and O.”’ specifications, or seen one of their steamers constructed, 
he can have no idea of the wasteful extravagance pursued in building 
and fitting out these vessels, to gratify the luxurious tastes of the 
Anglo-Indian officer, or the Indian nabob or Chinese mandarin. ‘The 
hulls of the finest Atlantic mail boats are not nearly so expensive in 
fittings and furnishings. It may be said that there is no wood used 
in the construction of these vessels except teakwood, greenheart 
maple and satinwood. Then all the metal, apart from the hull 
proper, is polished brass and a considerable show of silver, satin and 
the most elegant and expensive drapery may be seen. 

The chairman further stated that they had saved $1,500,000, by 
contracting before the present high prices prevailed, and it was con- 
sidered highly satisfactory that a dividend of 8 per cent. was declared, 
with $200,000 put aside to the temporary reserve. ‘The increase in 
passenger traffic over last year is stated at $250,000. 

These are Suez canal steamers through which waterway one 
American ship, of nearly 800 tons, passed during the year 1888, as 
per Oldham’s chart. Is the Western farmer satisfied with this, or 
would he not be better satisfied to see something like our St. Mary’s 
Falls canal traffic, which, be it noted, is a completely protected trade, 
repeated in some foreign country by American vessels? 





OTHER EXHIBITIONS. 

Now that the World’s Fair, at Chicago, has been postponed to 
1893, news concerning intervening expositions of an international 
character is of interest. We are in receipt of circulars announcing 
the International Exhibition, to be held inthe Island of Jamaica, 
British West Indies, in January, 1891, under the auspices of the 
Government of Jamaica. A building will be erected having a length of 
511 feet, with a transept 174 feet in length. The height of the nave 
will be 59 feet, and the breadth across the nave and aisle will be 81 
feet. In view of the very considerable and increasing trade between 
the United States and the West Indies, the committee have appro- 
priated a large space for American exhibits. No charge will be 
made for space in the exhibition buildings, nor will duties be levied 
on any of the exhibits, unless sold on the island. Hon. Wm. Lane 
Barker, Her Brittanic Majesty’s Consul-General, at New York, is 
Chairman of the American Committee, and Mr. Thomas Armor, 
Stewart Building, 280 Broadway, New York, is Secretary. 

From circulars received, we are informed that an International 
Electrical Exhibition is to be held at Frankfort-on-the-Main, Ger- 
many,in the Summer of 1891. The exhibition will be under the 
direction of competent persons, and the favorable location of Frank- 
fort, with respect to other European cities, will, no doubt, insure a 
large attendance. Herr Leopold Sonnemann is Chairman, and Herr 
Alexander Askenasy is Secretary of the Exhibition Committee. 

An international exhibition of mining and metallurgy will be 
held during next Summer at the Crystal Palace, Sydenham. It has 
received most encouraging and widespread support. The scope of 
the exhibition will be sufficiently wide to enable a most valuable and 
interesting display to be made. The exhibition will open on July 2, 
and close on September 30, 1890, and, besides several features of 
special attraction, important collections of exhibits are expected from 
the colenies and foreign countries. ‘The honorary secretary is Mr. 
George A. Ferguson, editor of the Mining Journal, 18 Finch Lane, 
London, E. C., from whom prospectuses and application forms for 
space may be obtained. 





THE LARGEST SHIP-BUILDING WORKS IN GREAT BRITAN. 

Messrs. Palmer’s Ship-Building and Iron Company, Limited, of 
Jarrow-on-Tyne, rejoices in about half a mile of river frontage, 
possesses two dry docks capable of docking the “Great Eastern” 
and also a marine railway. The area of the works is about seventy 
acres. The Jarrow works comprise blast furnace, steel works, (new) 
iron works, rolling mills, forges, foundry, engine and boiler works, 
etc. During last year they constructed over 62,000 tons of steel 
steamers, every ton of which was made by this company. They 
have their own mines and carry their own ore by their own vessels, 
and when they build a vessel, it may be said that what comes into 
the yard at the west side a stone, departs at the east side a complete 
steamer. The wages bill amounts to over $50,000 per week. Of 
course, this is exclusive of their ship-yard in Spain. 

Their net profits last year were $475,000, and when it is remem- 
bered that John Price, the general manager, drew about $50,000, and 
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all other expenses were paid in addition to this, the gross “ turn- 
over” must have been considerable. They have now gone a step 
further, having taken the contract for two men-of-war of about 
14,000 tons displacement each. They intend to make the guns for 
same and have commenced building ordnance works, with Colonel 
English, R. E., of Woolwich, as manager. 





A FRESH Yale graduate on the New York 77ribune lets loose a 
very poetic editorial on the iron age, which winds up in the following 
beautiful strain : 

While it is earnestly to be hoped that nothing untoward will occur to 
interrupt the present progress and enlightenment, it is well to bear in mind the 
fact that it was just the very moments during which Vulcan was most busy in 
his forge and absorbed in his handiwork, that Mars, the God of War, selected 
for the purpose of disturbing his domestic peace. Unfortunately, the trouble 
on each occasion extended not only to the Vulcanic workshops, but also to the 
human race with disastrous results. War has ever been the bitterest foe of 
industry, enlightenment and human growth. And in the present era of uni- 
versal glorification of Vulcan and his works, it behooves his disciples, the 
engineers, to keep a watchful eye upon Mars, the God of War, and to be pre- 
pared to checkmate him in any act of menace or aggression. 

All of which means, we suppose, that we shall not spell Carnegie 


c-a-r-n-a-g-e. 





Anp now the fact that ocean steamers are being built on the 
lakes has penetrated news circles in the East. The construction of 
two steel steamers at Bay City for the Baltimore coal trade is the 
occasion for the item. But the fact is, that our lake yards make 
nothing of turning out steel vessels which, in everything except 
their upper works, are fully competent to battle with the fiercest of 
Atlantic gales. 





Mr. J. R. OLDHAM, the local inspector for the “ Inland Lloyds,”’ 
has recently inspected Mr. Harvey H. Brown’s new steamer, the 
“ Castalia,’ and he expresses it as his opinion that neither in this 
country nor elsewhere has sucha handsome freight steamer been 
launched ; indeed, she is equal in finish and arrangements to most of 
the high class of passenger steamers. 





RECORD-BREAKING which results in engine-breaking will doubt- 
less cast a damper on ocean steamship racing—for just a little while. 
The “City of Paris’ will hardly be out of the dry-dock before some 
other accident from reckless running will be recorded. And just as 
many people will flock to the docks of the fast steamers as before. 





It may not be generally known that Cleveland has the second 
largest hardware establishment in the United States, St. Louis alone 
leading. Do you hear that, Chicago? 





A NEW USE FOR OHIO SCOTCH IRON. 
TO THE EDITOR OF THE IRON TRADE REVIEW * 

We send you to-day by express, an ornament for your office, which was 
made by one of our customers, from No. 1 Mary, Ohio Scotch Foundry Iron. 
This isa sample of the work that is being turned out by one of our large 
Fastern customers, who had always used imported Scotch iron, but who finds 
our iron equal in every respect for the finest kind of work. Yours truly, 

R. BENTLEY, Secretary and General Manager. 
[The Ohio Iron & Steel Co.] 

LOWELLVILLE, O., March 26, 1890. 

[The ornament in question is a large bas-relief panel, representing one of 
the furies of Greek mythology. It is a most artistic piece of work, and clearly 
demonstrates the increasing uses of iron in architectural and ornamental lines. 
That it is an Ohio product is worthy of note, especially since, in this case as in 
many others,it has supplanted the celebrated Scotch iron.—[Editor Iron Trade 
Review.] 





The Disinfecting Properties of Creosote. 

Laplace has first shown that the disinfecting power of solutions of cor- 
rosive sublimate and phenol is very considerably increased by the addition of 
acid, and he demonatrated the fact that so-called 25 per cent. carbolic acid 
which is inert and comparatively useless for disinfecting purposes owing to 
its insolubility, is, when treated with sulphuric acid, converted into a power- 
ful disinfectant, soluble in water and watery fluids. A writer in a German con- 
temporary had occasion to repeat the experiments of Laplace, and used for 
this purpose a mixture of equal weights of raw (25 per cent.) carbolic acid and 
pure concentrated sulphuric acid, slowly added to one another with due pre- 
cautions, to avoid excessive heating. In first making the mixture without 
these precautions great heat was evolved, but when care was taken to cool the 
vessel, and to add the sulphuric acid slowly, a sulphocarbolic acid was pro- 
duced, which was tested separately to that which had become heated. Both 
samples were tested as 5, 4, 2 and 1 per cent. solutions, and, for the purpose of 
comparison, similar solutions of clear, crystallised phenol and of concentrated 
sulphuric acid were examined in a similar way. The test objects were anthrax 
spores dried on to silk threads, and the cultures took place at bloodheat, in 
prepared bouillon, 





METALLURGY IN THE SOUTHERN STATES. 





The following article from the Colliery Guardian (London) of March 7 is 
worthy of note: Attention is being directed more and more in the United 
States to the growth of metallurgical industry in the South—a growth which 
has been so enormous, not to say stupendous, as to lead to anticipations of a 
material change in the existing supremacy of the iron-producing districts of 
Pennsylvania and Ohio. These last-mentioned States have had, of course, a 
great start, having been devoting attention to metallurgical industry for the 
last half-century. All that growing population and increasing capital can do 
to promote the development of important industries has been at the disposal 
of Pennsylvania and Ohio, for the last fifty years; but notwithstanding all this, 
they have been fairly challenged, as regards the future, by such hitherto prac- 
tically unknown metallurgical districts as Alabama, Georgia and Tennessee. 
The supporters of Mr. Jefferson Davis, in his ill-advised struggle against the 
sovereignty of the United States, had all along a gloomy impression that the 
abolition of slavery and the opening up of the Southern States to Northern 
capital and Northern energy, meant nothing more or less than the utter ruin 
of the entire South. Never were solarge a body of scheming politicians led 
into such anegregious error. So far from the abolition of slavery having 
ruined the South, it has endowed it witha prosperity exceeding what Dr. 
Johnson once termed the ‘‘dreams of avarice.” The cotton industry of the 
South has not suffered from the emancipation of the slave population, but has 
acquired a greater importance than it ever previously possessed; and now 
metallurgical industry and general manufactures are opening out before the 
South a boundless vista of future greatness. The most extraordinary proof of 
the vast industrial change which has taken place in the South during the last 
quarter of a century is to be found in the new town of Birmingham, Ala. This 
place, utterly unknown when Mr. Jefferson was at the head of his fragile con- 
federacy, has now accumulated a population of 60,000, brought together by the 
establishment of mammoth iron furnaces, and the prospect of immense steel 
plants. Two blast furnaces, standing side by side at Birmingham, Ala, have 
each a capacity of 125 tons of pig per day, and not only at Birmingham, but at 
Chattanooga and other points, the open-hearth basic process of steel-making 
is expected to be developed upon a great scale. 

The growth of the South in metallurgical industry is no mere figment of 
the imagination, and no mere temporary result of rash speculation. It is 
based on the fact that in three Southern States at least—Alabama, Georgia and 
Tennessee—there are great stores of almost untouched ironstone, supple- 
mented by almost equally valuable coal deposits. It isthis happy combination 
of coal and iron which ensures the future metallurgical greatness of the 
South. But Southern industrials have looked further afield than even Ala- 
bama, Georgia and Tennessee. They have turned their attention to Cuba, 
where ores, suitable for the production of Bessemer steel, can be readily 
obtained; and now we find Alabama coal going to Cuba by way of Pensacola 
to a considerable extent, the vessels carrying it bringing back return cargoes 
of Cuban Bessemer ores. 

Of course, the growth of metallurgy is, to some extent, dependent upon 
markets being found for its products. It is not sufficient to produce any 
article; a market must also be found for it when it is produced. The vastness 
of the United States is, of course, a stumbling-block, in some respects, to 
Southern industrials. For instance, the distance from Chicago to New 
Orleans, by the Illinois Central Railroad, is not less than 912 miles, although 
the “track” is almost an air line. But, at any rate, Southern iron can find its 
way to Chicago, which, to a certain extent, has become a rival of New York. 
The South-west is also open to the Southern iron-master, although the 
North-west may be closed to him. The growth of population in the South 
itself will further afford valuable outlets for Southern iron; and finally, 
Southern metallurgy may find profitable outlets in Mexico and the ports in 
the South, from which there is, of course, ready means of communication 
with Cuba and South America. After all, however, the iron men of Pennsyl- 
vania and Ohio may still continue to do a good business from the mere fact 
that the American world is an undeniably wide one, while they are not likely 
to lose all at once their laboriously-acquired connection. But Pennsylvania 
and Ohio have none the less a rival in the South, which will compete with 
them upon markets which they have hitherto, perhaps, regarded as their own. 
The development of Southern iron-making is also calculated to exclude 
British metallurgical products from American centers, in which they still 
preserve a precarious footing. 





The Protection Principle Spreading. 

The American policy of protection to home industries is steadily gaining 
advocates among the free traders in England, and a journal has been estab- 
lished in London, under the name of /air 7rade, which is engaged in promul- 
gating the doctrine of a protective tariff. In a recent speech, Mr. Gladstone 
stated that the United States was preparing plans which included the expendi- 
ture of $60,000,000 in building up a navy, and would probably spend all the 
money at home, paying from 40 to60 per cent. more than they could have 
them built for in England. Commenting upon this portion of the speech, 
Fair Trade asserts that “the United States Treasury has a surplus of 
$60,000,000 to be spent on ships. Contracts are invited and the British ship- 
owners tender at $50 a ton, while the United States ship-builders tender at $100 
per ton. Our proposition is this: that so long as the United States has not to 
import the bulk of its raw material, it is, nationally speaking, cheaper to pay 
the $100 a ton to the home contractors.” The ship-builders, artisans and 
mechanics of the United States possess the ability to build vessels that chal- 
lenge the admiration of the world, and the time has gone past when contracts 
of this character have to be sent to the ship- builders on the Clyde and Mersey 
to be filled. With the progress that is now being made by American 
inventors, within the next decade the United States will be furnishing navies 
for the world.—[Youngstewn (0.) Telegram. 
















































THe IRON ‘TRADE REvIEw. 

















ON BOILER TRIALS. 





Although most engineers understand the principles of boiler testing, we 
have thought that an outline of the methodds most commonly used might be 
of service to such of our readers as have never conducted or been present at 
such trials. The apparatus that we show in the cuts is simple, and can readily 
be set up and arranged by any engineer; yet, we believe it to be capable of 
giving very satisfactory results. 

The first thing to do, in making the trial, is to set up the pump, C, (Fig. 1) 
and the cask, A, and scales, B. In case the boiler to be tested (D) is one of a 
battery, its feed pipe, E, may be disconnected from the main feed, F, the open- 
ing thus left in the tee on F being closed by a screw plug. The boiler feed is 
then connected to the pump by means of suitable pipes, reducing coupling 
being used, if necessary. The suction of the pump is connected to the cask 
A by means of a rubber hose, H, and the cask is filled by means of another 
piece of hose, shown at K. The connection at E should be left until the last 
thing, or otherwise the water in the boiler may run low while the pump and 
cask are being arranged, and serious damage may result. 

When all is in readiness, a small quantity of water is let into the cask and 
the pump is started, so as to fill the connecting pipes and enable the engineer 
to detect and stop any leakage there may be. The fire is then hauled, aud 
the water level marked. The mark should bea little above the second try- 
cock, this being the general level carried by engineers. A new fire is next 
built on the grates, using kindling material that has been previously weighed. 

Meanwhile, water is introduced into the cask until the cask and its con- 
tents weigh, say, 600 pounds. When it becomes necessary to feed, the temper- 
ature of the water in A is taken by stirring a thermometer around in it, and 
the valve P is opened and the pump allowed to work until the cask and its 
contents weigh exactly 100 pounds. We know, then, that 500 pounds of water 
have been introduced into the boiler. This fact, together with the time of 
day, is taken down in a note-book, and the cask is filled once more, ready for 
the next feed. 

In order to avoid errors in getting the weight of the feed water, it is well 
to proceed as follows: Place a float in the cask, with a rod or stick, G, pro- 
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Fic. 1.—APPARATUS FOR EVAPORATIVE TEST. 


ecting upward from it, and passing through a hole in a piece of board tacked 
to the top of the cask. Place the sliding weight of the scales at the zero 
mark, and at the end of the beam hang, say, two 200-pound weights and two 
100-pound ones. Then open the valve L, and let the water enter the cask until 
the scales just balance. If a slight excess of water is introduced, it may be 
baled out, so as to make the balance exact. Then make a mark on the float- 
stick G opposite the top of the board through which it passes. Then take off 
all the weights at the end of the beam, except one of the 100-pound ones, and 
pump down till the scales just balance. « Then make another mark on G, oppo- 
site the top of the board on the cask. After this has been done, the procedure 
is very simple. To fill the cask, add the weights that have just been removed, 
and open the valve L, wide until the high water mark on G gets near the top 
of the board. Then shut it almost off and let the cask fill slowly until the 
scales just balance. A little practice will enable the engineer to shut off the 
water so exactly that the beam of the scales will come to rest half way 
between the stops; but should too much water be accidentally admitted, the 
sliding weight on the beam is run out until the balance is restored, and the 
correct weight of the water is jotted down in the note-book, The sliding 
weight is then pushed back, and all weights, except the 100-pound one, are 
removed from the beam. When the water is fed, the valve P may be opened 
up till the low water mark on G approaches the board, the pump being then 
run slowly until the balance is obtained. If P is not closed quickly enough, 
so thata little too much water is removed from the cask, the 100-pound 
weight on the beam is removed and the true weight of the cask and contents 
ascertained by means of the sliding weight. By conducting the feeding oper- 
ations in this manner, the engineer may obtain very accurate results without 
much trouble. 

As the trial draws to a close, care should be taken that the water level in 
the boiler is a trifle below the string on the gauge-glass, which marks the 
level of the water when the test began. Then, when the trial is at an end and 
the fires have been drawn, water is introduced by the pump until the level is 
brought back to the string, and the weight of the water so introduced is 
recorded in the note-book. It will then be an easy thing for the engineer 








| several turns of string are tightly wound. 











to find out, at his leisure, precisely how much water he has fed during the 
entire trial. 

Now as to the fires. When the grates and ash-pit have been carefully 
cleaned, and the new fire has been started, with a known weight of kindling 
material, a careful record should be kept of the weight of coal used, and the 
condition of the coal should be the same as it is under ordinary circum- 
stances, in the every-day practice. Many engineers, in making such trials, 
dry out a sample of the coal to find out what proportion of it is moisture, and 
allow for this moisture in the total weight of coal used. This does not seem 
to us a desirable thing to do, since the object of most tests is to find out, not 
what the boiler cam do under assumed conditions, but what it does do under 
actual conditions. The same rule applies tothe handling of the fire. We 
hold that if the trial is intended to show what the boiler is doing in its 
every-day work, no attempt at expert firing should be made while the trial is 
in progress, but everything should be done as on ordinary days. 

No water should be used in the ash-pit, and as the end of a test draws 
near itis a good plan to let the coal on the grate burn pretty well out. At 
the last moment the fire is hauled and deposited in the ash-pit, together with 
the ashes already there, and allowed to cool, when the coal may be separated 
from the ash and clinker by hand, if desired. Both are then weighed, and the 
sum of the two is taken from the total weight of coal fed into the furnace. 
This gives the quantity of combustible used. If the coal found in the ash-pit 
be subtracted from the total amount of coal used, the result is the total amount 
of coal used. If the weight of ash be divided by the weight of coal used, the 
result is the per cent of ash the coal contains. 

If the steam that boilers give off was perfectly dry, the weight of water 
fed would be equal to the weight of steam formed; but since steam ordinarily 
contains a certain percentage of water, existing in it in the form of fine spray, 
or mist, we have to take this fact into account in estimating the quantity of 
water evaporated. The apparatus for determining the moisture present in 
steam is shown in Fig. 2. It consists of a common steelyards and a large tin 
pail, about which a layer of cotton wool, an inch and a half or two inches 
thick, is wound, and secured by means of an outer layer of cloth, around which 
The empty pail is made to weigh 














Fic. 2.—CALORIMETER. 


some exact number of pounds by placing one or two nuts or other bits of 
iron in it. Ten pounds of water are next weighed into it, and the weight on 
the steelyards is then pushed along one pound. Steam is then blown into the 
pail until the steelyards once more balance. In this way we know, with con- 
siderable precision, just when one pound of steam has been added to the 
water. The temperature of the water in the pail is taken both immediately 
before and immediately after the steam has been passed into it, care being 
taken, especially in measuring the higher temperature, to stir the water well 
with the thermometer, and to leave the thermometer in it long enough for the 
quicksilver to reach the same temperature as the water in which it was 
plunged. The rise in temperature so obtained gives us a means of determin- 
ing the percentage of moisturein the steam, and numerous rules and formule 
for calculating it will be found in the books. 

We think, however, that most engineers will find the following very satis- 


factory: (The first table of this sort, we believe, was given about 1867, by Dr. 
Van der Weyde. It has since been republished by Mr. Thomas Pray and 
others.) 


TABLE FOR FINDING THE PERCENTAGE OF MOISTURE IN STEAM, 





























Rise in | Per Cent. of Rise in Per Cent. of Rise in Per Cent. of 
Temperature. Water. || Temperatnre. | Water. Temperature. | Wa‘er. 
105 o 95 12 77° 34 
104 I 93 14 76 | 36 
103 2 92 16 74 38 
102 3 go 18 72 40 
101% 4 8814 20 71 42 
101 5 87 22 69 44 
| 
100 6 | 85 24 67 46 
99 7 83 26 €6 48 
98 8 8r 28 64 50 
97 _, 9 | 80 30 62% 52 
96% 10 79 32 61 54 





This table is exact when the steam pressure is 75 lbs., and the temperature 
of the water in the pail, before drawing steam into it, is 60°. It will still be 
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serviceable, however, for pressures and temperatures differing considerably 
from these. Ifthe rise in temperature is greater than 105°, the steam is super- 
heated. 

It will be seen that the thermometer used in this work must be of very 
good quality, in order to give readings of sufficient accuracy to determine the 
moisture satisfactorily. It should be graduated to single degrees, and the 
readings, both before and after drawing the steam, must be taken with great 
care. The experiment should be repeated frequently during the trial, and the 
average rise in temperature is to be taken in calculating the moisture from the 
table given above. 

Particular attention should be paid, in making boiler trials, to two points. 
In the first place, the blow-off valve must be perfectly tight. Otherwise a con- 
siderable amount of water will pass off through it, and the boiler will apppear 
to be doing better than it reelly is. Secondly, in drawing steam from the main 
pipe for us in the calorimeter, care must be taken to let it blow freely through 
the pipe running to the pail,until this pipe and its connections are well heated; 
otherwise the steam will appear wetter than it reallyis. The lower end of this 
pipe should be fitted with a rose, or at all events with a tee, so that the incoming 
steam may not blow directly against the bottom of the pail. If this is not at- 
tended to, the engineer will find it impossible totell when he has drawn off 
one pound of steam. Attention should be paid, also, to the manner in which 
this pipe enters the main. More or less moisture is always drawn along the 
interior surface of steam pipes by the steam, so that if the pipe barely enters 
the main, the steam drawn off through it will be too wet, and will not fairly 
represent the average quality of that which the boiler is making. Various 
ways of connecting the pipe have been proposed, in order to secure steam that 
will be of average quality. We think that the engineer will achieve this by 
putting a longer thread than ordinary on the end of the pipe, and screwing it 
in until its inner end projects somewhat into the interior of the main. 

The percentage of moisture in the steam being known,the quantity of water 
that went over into the mains as water is easily fonnd. Thus, ifthe total water 
apparently evaporated was 15,000 fbs., and there was 5 per cent. of moisture 
in the steam, the total amount that went over unevaporated would be 
15,000X .05=750 lbs. This being subtracted from the weight of water fed, we 
have 15,000—750— 14,250 Ibs. as the quantity of water actually evaporated. If 
this be divided by the total weight of coal burned (say 1,75o0lbs.), the evaporation 
per pound of coal is 14,250+-1,750=8.14lbs. 

In closing this article it may be well to say, that accurate results can not 
be obtained in boiler trials without a good deal of work, and the exercise of 
patience and care. Various measurements other than those herein described 
are usually made at the same time, as,for instance, thetemperature of the flue, 
the draft of the chimney, the flow of the air into the ash-pit, and particularly 
the steam pressure.—[The Locomotive. 





WATER PURIFIED BY METALLIC IRON. 





A new and novel project for the purification of the city water supply has 
just been brought before Councils. The system involves the use of metallic 
iron as a purifying agent, upon the system followed in Antwerp, Paris, Ostend, 
Dordrecht and several other European cities. The proposition was recently 
the subject of an interesting lecture delivered at the Franklin Institute by 
Professor Anderson. 

In principle this method of filtration is quite simple. For a capacity of 
about 700,000 gallons of filtered water in 24 hours, the apparatus consists of an 
iron cylinder holding about 1,689 gallons, mounted upon trunnions at each 
end, in such a manner that it can be readily revolved by power. Within this 
cylinder is a series of curved shelves arranged along the side of the cylinder, 
and reaching from end toend. About 2,500 pounds of iron in the form of 
small borings and chips is placed within the cylinder, and as the shell is filled 
with water and slowly revolved, the iron is caught by the shelves and sifted 
through the water from the upper side of the cylinder. A continuous stream 
of water flows slowly through the revolving cylinder, discharging into a 
shallow trough, through which it is allowed to flow for a sufficient distance to 
aerate it thoroughly. From this trough the water flows upon a shallow filter- 
ing bed of sand, which retains the insoluble chemical compounds that are 
formed by the action of the metallic iron upon the impure elements in the 
water. After passing through the sand filter the purification is complete. 

The consumption of iron by this apparatus is exceedingly small, being 
about one-fifth of a grain per gallon of water filtered, or 26 pounds per 1,000,- 
ooo gallons. The sand filter bed requires occasional cleaning, which is done 
by drawing off the water, and scraping off the layer of the deposited iron salt 
onthe top. The sand removed in this way is washed and used again and 
again. In order to effect this cleansing without interrupting the supply it is 
neccessary to have several filter beds, so that while one is idle the others may 
be used. In the plant of the Antwerp Water Works Co. there are six filtering 
beds of sand and five revolving cylinders, and during the past five years the 
works have treated 3.500,000 gallons of water daily, operating continuously day 
and night. 

In behalf of the use of metallic iron as a means of purifying water, it is 
claimed that it will remove all color from the water, and will eliminate from 
45 to goper cent. of the organic matter and all free ammonia and nitrous acid. 

Tests of the waters of the River Nethe, as filtered at Antwerp, showed 100,- 
000 microbe contained in a cubic centimetre of water were reduced to an 
average of five colonies. 





It is said that the Delaware & Hudson Coal Co. is preparing to withdraw 
its yard and business from Sandusky and possibly also from Cleveland. The 
hard coal territory in the interior of Ohio and Indiana, which used to be sup- 
plied from Sandusky, has nearly disappeared, because of natural gas, which at 
once drives the coal out.—[Coal Trade Journal. 


CLEVELAND’S COMMERCIAL INTERESTS. 





BY S, A. FULLER.” 

In responding toa subject of such vast importance as the commercial 
interests of Cleveland, I am overwhelmed at the outset with the magnitude of 
the details to be produced to give any adequate conception of the growth 
of this city in trade and commerce. Not having the time to prepare the 
statistics, 1 must content myself with a few general remarks on the subject. 

Two years ago 7he [ron Trade Review published a most complete resume 
of the industrial interests of Cleveland, and while the reports therein made 
may have appeared somewhat rosy to some at the time, we have already far 
outstripped the facts or estimates then set forth. We are now producing 
about 1,000 tons of pig iron per day in the city, and other articles of iron and 
steel that will aggregate in amount from $35,000,000 to $40,000,000 per annum ; 
still, we are very much behind what we ought to be in these lines, our facilities 
and natural location being such that in the next ten years we ought to double 
these figures. We are building from fifteen to twenty enormous ships each 
year, mostly of steel, costing from four to five millions of dollars. We have 
received the past season about 1,400,000 tons of ore at our docks, an increase 
of about 4o per cent. over the previous year. This has been brought about 
by the improved facilities that have been adopted by the N. Y., P. & O. and 
C. & P. railroads; still we are far behind Ashtabula, where about 2,000,000 
tons were unloaded during the same time. Fairport is also coming to the 
front with over 800,000 tons last year. We hear of Black River, Huron and 
other places making efforts to secure portions of this business. But with the 
prompt and energetic action of our different railroads in providing additional 
and improved facilities, and when we shall see fifty piers reaching out into 
our breakwater for the purpose of receiving and handling with dispatch the 
enormous tonnage of Lake Superior ores which, naturally, will come to this 
point, we shall not only be able to retain, but very largely increase this 
important business. 

The same may be said in reference to the coal interest. While the busi- 
ness is naturally growing and forcing itself upon us, it will be very largely 
increased with these additional facilities. 

Cleveland has depended too much in the past upon its natural advant- 
ages, lacking, to a great degree, that enterprise and push which has developed, 
to such an extent, many of her sister cities. The old Cuyahoga, with its sin- 
uous course, its narrow, shallow channel and its filthy water, has served its 
turn in the past, and, although it is not a “thing of beauty and a joy forever,” 
we may still cherish its memory for the good it has done, but we must have 
these outstretching arms in our break water to receive and tenderly care for 
the rich treasures that are so freely offering themselves for our embrace. 

You are all familiar with the other interests which might and should call 
for attention at this time. Our railroads, lumber and oil, electric lights, dry 
goods, boots and shoes and the thousand and one industries that go to make 
up our great city, are all in prosperous condition, and our future will only be 
limited in its magnificent growth by the intelligence, enterprise, energy and 
push of its business men. 

We may be sure that with suitable receiving and shipping facilities, by 
rail and water, and with the beacon lights of our furnaces along our shores, 
our magnificent avenues, our attractive and healthy location and our hand- 
some women and manly men, we shall become, in fact, what Proctor Knott, in 
his famous speech years ago, prophecied of Duluth—the zenith city of the 
unsalted seas. 





*Response to a toast at the annual luncheon of the Cleveland Board of Industry, March 25, 
189). 





American Woodworkers in England. 

A party of American woodworkers visited this country a short time ago, 
and one of them gives the following description of what he saw among the 
woodworkershere : “ ....... . the machinery used is heavy and substantial, but, 
not the latest improved. In sawing up heavy timber the piece is shoved over 
the table by hand. Every thing runs slow. There is no push. All seem to 
work with the idea that if the job isn’t done to-day there are still other days 
coming. The methods used do not encourage or stimulate the men. Just 
imagine two men handling a log about 14 in. diameter by ro ft. long, and trying 
to shove it over a saw by hand, instead of having a table or carriage run by 
steam power. And this going on in enlightened England! The men receive 
from £1 2s. to £1 15 s.a week. I don’t know asIcan blame them very much 
for not working harder, for living is nearly as high as in America, and even 
higher, if they were to live on the same food that their class expects here. In 
London I visited some places that we would term box factories. They were 
matching and dressing lumber. The foreman showed us about and paid us 
considerable attention; but strange as it may seem, we could not get prices out 
of him in regard to boxes. The men work fifty-four hours a week and their 
average pay is about £1 2s. I talked with a number of the men, I asked them 
what they could earn in a year andthey couldn't tell me. The only thing that 
I was successful in getting from them wasthat they could not save any money, 
This seemed to be the general complaint through the greater part of Europe.” 





THE sixteenth volume of Ou/ing opens with the April number. The fancy 
turns to thoughts of hearty outdoor pastimes with the Spring days of April. 
Outing has, therefore, been most carefully compiled with a view to catering 
to these reviving tastes. In many breezy, clever articles Ou/ing tells just 
where the pleasantest fields for outdoor enjoyment may be found. Certain 
yet unfrequented nooks, plentifully supplied with game, are revealed to the 
hunter and angler. The sailor and his interests are not neglected, while for 
ladies a new and favorite pastime is discussed by one of their number well 
versed in its history and practice. Address, Outing Co., 239 Fifth avenue, New 
York. 





A SHIP canal between Birmingham and Mersey is proposed. 
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THE MINING PROPERTIES OF THE EAST TENNESSEE LAND CO. 





Chiefly the ores thus far discovered in the South, suitable for steel making 
by the Bessemer process, are in the Carter county region. Just across the 
North Carolina boundary, within seven or eight miles of the East Tennessee 
Co.’s tract, are the well-known Cranberry mines, for which a fabulous sum was 





recently offered, and refused, and from which immense quantities of Bessemer 
ore have been shipped. Until the East Tennessee Land Co.’s purchase and 
developments, these mines were supposed to be the central deposit of their 
kind, surpassing in quality and extent every other known, but the openings 
which this company have made reveal deposits not less extensive, of a char- 
acter pronounced equal, if not superior, and in position to be more easily 
mined. They lie within five miles of the East Tennessee & Western North 
Carolina Railroad, and within two miles of the proposed line of road from 
Bristol to Asheville, the building of which is announced as soon to begin by 
the Norfolk & Western Railway Co. 

This ore deposit is in the form of a stratified bed, outcropping three-fifths 
of the way up May’s Ridge, and extending along it three and a half miles upon 
this company’s land. It dips into the ridge or mountain at an angle of 35 
degrees, and is believed to reach clear through this ridge and into the base of 
the ridge beyond. The ore-bearing strata have a thickness of 300 feet, and a 
conservative estimate would put the ore therein at not less than 100,000,000 
tons. Cranberry ore is being sold at the mines to-day for over $2.00 per 
ton. Allowing the cost of mining to be fifty cents per ton, the value of 
this deposit can be more quickly computed than comprehended. 

Great preparations are making, within twenty-five miles, to establish 
furnaces for the reduction of Bessemer ores, and local market for a large 
part of this mine’s output is thus assured at an early day. 

The Union Camp Mining Co. has been chartered for the purpose of 
operating these mines of the East Tennessee corporation, of its capital 
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stock of $1,000,000, the Esst Tennessee Land Co. to have controlling share, 
paying therefor in a lease of the mining property. It is believed that the 
East Tennessee Land Co.’s portion of the Mining Co.’s profit will soon be suf- 
ficient to cover a handsome dividend upon this company’s entire capital. 

Most of the red fossiliferous ores of Tennessee lie in the lesser ridges 





which parallel the east wall of the Cumberland plateau. These ridges con- 
taining these ores, lift from 100 to 500 feet above drainage level. In the Emory 
valley, after that river makes through Emory Gap, and eastward after the 
Emory swings away south to join the Clinch, the veins of ore are vertical, or 
nearly so, and there are usually three in each ridge, varying in width from 
eighteen inches to three feet, and ranging from twelve to forty feet apart. 
Being stratified veins, their depth may never be found, but that they reach far 
below the base of every ridge is well established, and that they incline far 
under the plateau is more than probable. 

These veins extend eight miles upon the land of this company, beginning 
at Harriman, and have been opened at several points with uniform develop- 
ment. The ore in them is of exceptional quality, and from it excellent high- 
grade iron has been produced. The opinion of Dr. Koenig, Professor of 
Metallurgy in the University of Pennsylvania, who made careful examination 
of them and their locality, affords all the testimony as to their value and 
accessibleness which could be asked. In this opinion Dr. Safford, State Geolo- 
gist of Tennessee, emphatically coincides, likewise Mr. J. C. Guild, Assistant 
State Geologist. 

The ease with which these red ores can be mined (because of their great 
lift), their high grade and their unusual fluxing character, the presence of 
abundant limestone in the same ridges, and the nearness of the whole excep- 
tional deposit to the new City of Harriman, render it probable that iron can 
be made from them at less cost than anywhere else yet found, as experts con- 
fidently affirm. 

Southeast of this, and to the south of Kingston, twelve miles from Harri- 
man, is a body of red hematite more remarkable yet. This underlies two or 
three ridges which parallel the Tennessee River east of it, and is a genuine 
ore bed rather than a series of ore veins. In thickness it varies from six feet 





upwards; its width averages half a mile, and it is fully six miles long. It lies 
near the surface generally, having as a rule not more than six feet of soil and 
shale above it, and is taken out mainly by the process well known to miners 
as stripping. 

It slopes with one ridge down to the narrow valley at the base thereof, 
sweeps across that, and thence ascends the ridge parallel, lifting in that finally, 
to a vertical position. Through part of its length a third ridge is found, 
separating these two, and where this appears the ore bed sweeps clean under 
it, from one narrow valley to the twin valley beyond. 

The ablest experts declare that this deposit is phenomenal. It contains 
both hard and soft ore—the soft predominating, and of quality most excellent. 
A conservative estimate puts the quantity at not less than 40,000,0v0 tons. 
Eighty thousand tons were taken out of it last year from the Eureka and the 
Hackler Gap mines, views of which are given herewith, at an average cost for 
mining of forty-seven cents per ton. The ore has sold readily, delivered at 
Dayton and other points down the Tennessee, for an average of $1.68 yielding 
a net profit of at least fifty cents. A third mine has just been opened on the 
property—the Round Island—and from the three mines fully equipped, and 
capable of large extension, it is not unreasonable to expect an output of at least 
150,000 tons per year. This is easily put upon barges on the Tennessee River, 
and carried South or North. 

About 1,000 acres of this deposit are owned in fee by the East Tenneessee 
Co., and about 1,500 acres are leased for aterm of years. The property has 
been under development five years, but most of the output thus far has come 
from the leased lands. Its purchase, added to that previously described, give 
this company the largest holdings of red fossiliferous ore north of Birming- 
ham, and the combined properties guarantee for Harriman a greater supply 
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of hematite than the furnaces of both Birmingham and Bessemer could 
exhaust throughout their lifetime. 

All the equipment, personal property, etc., pertaining to the three mines 
now open, with the houses and commissaries, tramways and six miles of rail- 
road, were purchased by this company, and are now operated by it. 

The East Tennessee Land Co., whose office is in the 7imes Building, New 
York, is solidly organized, having for its President General Clinton B. Fisk. 
Mr. John Hopewell, Jr., of Boston, is First Vice-President; Mr. Frederick 
Gates, of Harriman, Tenn., is Second Vice-President and Manager ; Mr. A. W. 
Wagnalls, of New York, is Treasurer, and Mr. A. A. Hopkins, of New York, is 
Secretary. The list of directors includes a large number of moneyed men 
throughout the country, among them being Mr. Ferd. Schumacher, of Akron, 
the widely known oatmeal manufacturer. The capital stock is $3,000,000, and 
the objects of the company, briefly, are these: To sell 250,000 acres of farming 
land, reserving all mineral rights; to do this by systematic colonization ; to 
establish a manufacturing city, at a strategic valley point; to establish an 
upland town, as a health resort and an agricultural outlet ; to sell 3,000 acres of 
land in town and city lots ; to develop 250,000 acres of coal and iron deposits ; to do 





this through subordinate companies, organized under supervision of the parent | 


company, in which this company shall hold controlling interest, such interest 
being secured without cash payment; to secure from such interest in these 


companies, and from the royalties they will pay, alarge and perpetual revenue. | 
With the high character of the active officers, for personal integrity and sound | 


business judgment, there can be no doubt of the success of this great enter- | 


prise. 





A NEW METHOD OF DRYING LUMBER. 





The increasing demand for dry kilns, and the desire on the part of pur- 
chasers to secure the most economical and efficient apparatus, have stimu- 
lated many improvements over the dry kiln of a year ago. No company has 
made more progress in this direction than the Akron Heating & Ventilating 
Co., of Akron, O. A good dry kiln is a necessary adjunct to almost every saw 
mill and wood-working establishment. How to successfully season lumber 
rapidly and economically has baffled all ages up tothe present time. The 
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lumber will stand a high temperature without injurious effects; the same treat- 
ment of oak, walnut and other lumber of this nature would ruin it. 

An interesting comparison can be drawn between the system of forced 
circulation, and what we may term the bake-oven kiln, where the lumber is 
roasted, its life destroyed, warped, uneven, ruined. To show that a great 
saving can be made in freight by thoroughly drying the lumber before ship- 
ment, we have taken the pains to gather the following data: 

The freight on lumber from Louisville to New York City is about 25 cents 
per too Ibs., or $60.00 per car-load of 24,000 Ibs.; freight on green yellow pine 
is $11.98 per 1,000 feet; freight on dry yellow pine is $7.00 per 1,000 feet. A 
saving after 314 days drying of $4.98 per 1,000 feet, or $41.25 per car. 

The saving of freight on dry over green poplar would be $3 60 per 1,000 
feet, or $36.00 per car. The saving of freight on dry over green shingles 
would be 38 cents per 1,000, or $45 60 per car. The same rule will show similar 
gains on all other kinds of lumber. The Akron improved dry kiln is cer- 
tainly a desirable one, both on account of improved construction, efficiency 
and great economy. The builders claim that it will convert green lumber into 
perfectly dry stock at the trifling expense of 30 cents per thousand, quickly 
and thoroughly. The average cost of yard drying is $2.25 per thousand, includ- 
ing the interest on capital invested, labor, taxes, yard rents, insurance, etc. 
The company claims that these kilns will dry from 25 to 60 per cent. more 
lumber than kilns using a return air duct. It would be well for those inter- 
ested in the subject to send to the company for “ Science of Drying,” which fully 
describes their system, and contains valuable information. 





Will Make Big Guns. 

Arrangements were perfected yesterday by the Gatling Gun Co. for the 
purchase of a tract of land between Darby and the Delaware river, upon 
which will be erected an immense plant for the manufacture of all kinds of 
light and heavy ordnance, under the patents obtained by Dr. Gatling, the 
inventor of the Gatling gun. A tract of thirty acres has been purchased, the 
exact location of which has not yet been disclosed, except that it is not far 





=| THE AKRON HEATING & VENTILATING CO. 


from Darby. On twenty-five acres will be erected the various buildings neces- 
| sary for the construction of guns of every kind, The remaining five acres 















A NEW METHOD OF DRYING LUMBER. 


Akron Heating & Ventilating Co. seem to have solved the problem. That the | 
reader may get an intelligent idea of the principles involved in their new | 


method of drying lumber, staves, heading, etc., we will give a detailed explan- 
ation. Excessive heat does not enter into their process. It must be admitted 
that more substance can be dried in March than any other month of the year. 
This is done by the rapid circulation of the air, which absorbs the moisture, 


and carries it off before the aircan become saturated and lose its drying | 
A temperature must be maintained at a uniform degree during | 
To pre- | 
vent a sudden change in the temperature of the kiln, which would effect great | 
injury to the color, and a source of warping, checking, hollow horning, etc., | 


properties. 
the process of drying and sufficiently high to absorb the moisture. 


the drying apparatus should be as nearly automatic as possible, thoroughly 


built, and capable of maintaining for any length of time the desired tempera- | 
The circulation of the heated air must | 
be positive and continuously forced around and between the lumber in suffi- 


ture, without varying a single degree. 


cient quantity, so as to absorb all the moisture possible and escape with it. A 
slight variation would have an injurious effect. The experience of those who 


have used dry kilns with coils of heated pipes, and relying on natural ventila- | 


tion, has verified our statement, by reason of varying changes in the direction 
and velocity of the wind and other external atmospheric changes. Thus a 
dry kiln, with the most perfect heating apparatus, without circulation would 


yield the poorest results, while a dry kiln of improved construction, in con- | 


nection with a blower for forcing an even, continuous circulation, with a 


heater for warming the air circulated, so as to cause it to absorb the greatest | 


amount of moisture, really constitutes the most perfect dry kiln of to-day. 
Even an apparatus as described would only become a farce, should it not be 


purchased from reliable builders who have made the subject a study and are | 
Should the apparatus be | 


prepared to guarantee their work and its results. 


unproportioned, the heater too large for the capacity of the blower, the air | 


would become too hot and greatly injurious, causing the outside to dry rapidly 
and sealing up the green center, absolutely ruining the whole. 


The drying apparatus must be so constructed as to produce different | 


temperatures for perfectly drying the various kinds of lumber. Soft porous 


| looking up a site for the works. 


will be taken up in the erection of houses for the use of the employes of the 
works. Colonel C. Aufinger, of Delaware, has been in the city some time 
Yesterday Dr. Gatling and Colonel Sprague, 


president of the company, came over from New York and closed the negotia- 


| tions for the site named. The company will engage principally in the manu- 
| facture of heavy guns. The usual cost of a heavy gun runs into thousands of 
dollars, but, under the patented process of this concern, it is claimed that the 
cost will be about one-third what it is now. There were many good reasons 
for the location of the plant near this city. The promoters of the enterprise 
were desirous of locating near tidewater, because it would be handy for them 
to obtain their fine ores from Cuba and Spain. They also wanted to be near 
the Pennsylvania coal fields. Another prime factor was the knowledge that 
that better skilled labor could be had in Philadelphia than in New York. The 
company intends to make guns for the entire world, and the process they will 
employ will, it is claimed, bring about a revolution in the making of heavy 
guns. One great trouble the Navy Department has had to encounter since it 
began to reorganize the navy, has been to procure guns for the new cruisers. 
It usually requires a long time to make these guns, and the Gatling concern 
hopes to turn them out in half the usual time.—[Philadelphia Record. 


| 





The New Photography. 

Photography is certainly a most interesting and delightful study, and the 
results obtained by means of the improved system of film photography are so 
beautiful, and the apparatus employed so simple, it is no wonder thousands of 
| our most cultured people are becoming enthusiastic amateurs. One of the 
| most ingenious and popular cameras in use among experts and amete- 5 alike 
is the Kodak, a little instrument, measuring but 3(x3%x6% inches, and 
| weighing only 32 ounces. It is acomplete photographic outfit, with lens, 
| instantaneous shutter and material for making 100 negatives, and so 
| compact and neat in appearance, that any lady can carry it without making 
| herself in the least conspicuous. The Eastman Dry Plate & Film Co., of 
| Rochester, N. Y., are the makers, to whose advertisement, in another column, 
| we call attention. 
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THE ABBOTT CHECK PERFORATOR. 





The accompanying illustration represents a machine valuable to every 
business man. The changing or “raising” of your checks, drafts, certificates 
or other important papers is a possibility that may happen at any time. Bank- 
ers state that “check raising” is increasing, and that experts are becoming 
more skillful, so that the precautions heretofore employed including red ink, 
hand stamps, safety paper, etc., are really of little use as a protection against 
this evil. The only real protection in this respect is a machine that plainly 
perforates the desired figures, so that the paper thus perforated is entirely 
removed. It is not, and never will be, possible to go beyond this method of 
protection. 

The officers of the U. S. Treasury Department at Washington, the bankers 
of the country, and the thousands who have lost by the work of check 
“raisers” have put this machine into use, and all join in pronouncing it per- 
fect. The largest companies on the American continent have used it for two 
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years and they also say it is perfect in every particular, being very rapid in 
operation, the automatic feed carries the check in such a manner that a mis- 
take can not occur, it has both dollar mark and star, being two machines at 
the price of one. It can be used to protect the currency of any country, as 
well as for dating and numbering. 

The removal ofink from paper is now so simple that a mere novice can 
raise a check or other paper by removing the entire body of writing; in fact, 
everything but the signature, and then re-write it all in one handwriting. It 
is being practiced every day, and not one in a dozen or, in fact, one in fifty is 
ever caught, for the reason that the person giving the check does not get it 
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back until he balances his account with his banker. The principal finan- 
cial institutions throughout the country are now using this machine, show- 
ing their opinion of its value. 

Following are some of the reasons why every business man should have 
an Abbott machine: 

1. Because this system of protection is acknowledged to be the best 
known, since the amounts are unchangeable and ineffaceable. 

2. Because having used the best protection, no one can becalled to stand 
a loss on account of carelessness. 

3. Because of its adoption by the principal financial institutions, business 
men throughout the country shows their opinion of its value. 

4. Because each figure by this machine is found by cutting out of the 
paper a number of pieces. The safe-guard is therefore multiplied, and goes 
beyond that offered by taking out a single piece to form a figure. 

5. Delicately colored paper and even indelible ink, either or both com- 
bined, can be changed in various ways, hence they do not fully protect against 
experts. 

6. Two classes of people “raise checks:” those suddenly tempted and 
those who make ita business. The Abbott removes the temptation and the 
opportunity. 

7. You may say, as many do, “I never lost that way.” Would you wait 
till fire burned your property before you insured? In that case, you protect 
vourself against a possibility of what has happened many times to others if 
not to you. Don’t wait to lose or have trouble. Take the safe side and buy an 
Abbott machine at once. 

8. Because you have nothing of more importance to insure than your bank 
account. No company exists that offers to take the risk of loss on that. You 
can insure yourself for your whole lifetime by using an Abbott. 

9. The Abbott is the best, easiest and quickest to use. Its figures do not 
tear or deface and need no backing to keep them in place. This latter tempts 
the expert. 

10, It is two machines in one at the price, having dollar sign ($) and star 
both, or “pound mark” (4); can be used for either dollar sign or star in any 
machine as wanted. It is the only machine made with a pound mark. 

11. It is self-registering, the spacing being determined by automatic 
action, so one figure will not cut into another, and perfect regularity is 
secured, 

The Abbott check perforator is made by the Abbott Machine Co., Chicago. 
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‘““Hecla’’ on the Use of Steel. 

Benjamin Huntsman, of Attercliffe, Sheffield, invented the process of cast 
steel about 1773. His successors continue making steel at Attercliffe. 

There is nothing so dear as inferior, cheap steel. 

Over heated steel tells its own tale. 

The quality of the iron used for steel making determines its value. 

The higher the quality of the iron, the better the steel. 

Phosphor and sulphur are enemies to steel. 

Pure fuel is essential to heating or working steel. 

The peculiarities and treatment of steel require special skill and experi- 


ence. 
The hardening of steel is regulated by its percentage of carbon heating it 


lower or higher, according as it contains more or less carbon. The safest 
course is to harden at lowest heat that will give the required hardness. 
Hardening cracks more frequently result from irregular heating than 
from defects in the steel. 
All steel requiring hardening should be heated by a slow-soaking heat 
and never heated higher than what is sufficient to take the temper. 





Anent Mr. Schlesinger. 

Mr. Schlesinger was in town this week, and, when approached upon the 
subject of mines, said: “ You see, this buying up of mines has become such 
a regular habit with me that I buy at least one every morning before break- 
fast, with sometimes a railway or a line of steamers for a cargo.”—(Cleveland 
Iron Trade Review. Mr. Schlesinger and his syndicate of Eastern bankers 
may find it necessary to dispose of a few of their railways and steamboat lines 
before the season is over, in order to contine operations at some of the “ white 
elephant” properties recently purchased by them on the Eastern peninsula 
ranges.—[Ironwood Inter-State News, Ironwood, Mich. Will the /n/er-State 
News please enlighten us as to some of the so-called “ white elephant” prop- 
erties on the Eastern peninsula ranges? Cannot refer to Chapin, the present 
rival of the Norrie, nor to the Queen, Youngstown, Florence. Then to what? 
We would like to know if the /n¢er-Sta¢e man really knows what he is talking 
about. Probably not.—[Negaunee (Mich.) Iron Herald. 





A New-Fangied Steel Process. 

An experimental plant recently erected in this city to test the Bates pro- 
cess of steel-making, has just yielded its first product in the shape of fine tool 
steel. By this process high grade steel is made directly from iron bars or 
billets without melting, as is necessary in the manufacture of crucible steel. 
Scraps of wrought iron, old rails, old car axles, or castings of malleable iron 
can be transformed by this process into fine steel, by continuous heating for 
48 hours, in an oven with a chemical compound of Mr. Bates’ devising. Hereto- 
fore blister steel has been the only steel made without melting, and this has 
been made only in small sizes, but Mr. Bates claims that his process will con- 
vert a billet of iron 18 inches square into steel without difficulty. Mr. Bates 
showed yesterday a bar of tool steel made from a four-inch square iron billet 
and hammered down toa small size. The steel appeared clear and sound, and 
when broken showed aclean fracture and a fine close grain.—[Philadelphia 
Record. 





A Great Steel Plant’s Record. 

THE union of several rolling mills and steel works into the Illinois Steel 
Works, which was effected last year, illustrates once more the advantage of 
joining conflicting or mutual interests. The following splendid showing is 
the immediate result: The total value of finished products shipped in the 
eight months of 1889 after its organization was $15,275,529. The company 
received a total of 2,048,688 tons of raw material, and shipped over half a 
million tons of finished products. The total pay roll amounted to $3,660,888, 
and the purchases of miscellaneous stores and supplies of all kinds amounted 
to $693,000. The company received 88,554 cars of material and shipped 40,954 
cars. There were employed directly at all the works on an average per day, 
8,360 men, besides the employment given indirectly to a large additional force 
in the production of coke, coal, iron ore, limestone and other materials. 
—[Safety Valve. 





The Decreasing Cost of Aluminum, 

Aluminum, one of the most valuable and useful metals, and at the same 
time one of the most plentiful in its crude state, is now being produced, by 
different processes, at a comparatively low price. When this metal was first 
shown in Paris, by Denille, in 1855, it was prized at $15 per ounce. In 1857 it 
was sold at $2 per ounce, and in 1884 its production had been so cheapened 
that the metal forthe tip of the Washington Monument was bought for $15 
per pound. At the close of last year it was for sale at $4 per pound, and 
developments are now being made which promise to still further reduce its 
cost. There are few of the metals that are of such intrinsic value, or that 
can be put to such a variety of uses as aluminum, and if its production can be 
cheapened to correspond with that of other metals, it will become one of the 
most extensively used and easily obtained articles of manufacture.—[Ex. 





Personal. 
On and after April, 1, 1890, Mr. W. F. Thornton, sales agent of the Midvale 
Steel Co., will be located in the Perry-Payne building, Cleveland, rooms 602 
and 603. 





A TIMELY article, and one that gives a good deal of desired information, is 
“Stanley’s Emin Pasha Expedition,” in Lippincot?t’s for April. A concise 
biographical account of Emin Pasha is given, and also the reason of Stanley’s 
Expedition, with other valuable information. There has been so much talk 
about Emin Pasha and Stanley’s Expedition, and so much ignorance shown, 
that this article from one who evidently knows his subject is refreshing and 
instructive. The other articles in this number are of unusual interest. 
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DAY'S 
Instantaneous Heater 


—AND— 


BATH TUB COMBINED. 


The only Portable Folding 
Bath Tub made. Can be stored 
in space 244x2%4x6 feet. 

Can be moved from bath- 
room to sick-room. 

Write for catalogue and 

\ discounts. 














Made by The DAY MFG. CO., Detroit, Mich. 





F. A. SACKMAN, 


15 Huron St., Cleveland, 0. 
/ STEEL ALPHABETS 
OTEELNAME STAMPS 
BSVANING BRANDS 


Steel Name Stamps (1-16, 3-32 
or % inch letters, 15c. per letter. 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





GEO. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 

Cc. A. BURWELL, Chiet Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 


J. E. WOLCOTT, Special Agt., Akron, O. 





Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text- Book 


Being Part II of American Foundry Practice. 


Presenting best methods and original rules 
for obtalsieg good, sound, clean csatings, and 
giving detailed description for making moulds 
requiring skill and experience. 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Kither of the above books will be 
sent by mail, postage paid, $2.50. Address 


CLEVELAND PRINTING AND PUBLISHING CO., 
CLEVELAND, OHIO. 


ATENTS ss: & C0., 
Patent Attorneys, 
a Euclid Ave., 


Cleveland, O, . 8. and Foreign 
Patents Procured. Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, Infringement 
and Title of Paten} . Send for 
pamphlet, 











To Those Looking 


—FOR— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch liness HARD WOOD OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Ivanhoe (1), Radford (1 to be built 
in 1890),Salem,Graham, Max Mead- 
dows and Bristol (1 at each point 
now under construction); bar iron 
from the rolling mills at Roanoke, 
Lynchburg and Richlands (1 to be 
built in 1890) ; COKE AND SEMI- 
BITUMINOUS COAL from the 
Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co. COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 


For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. Cc. EDDY. 


Vice-President, 


ROANOKE, VA 





INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Bridgeport (O.) Electric Light & Power Co. has filed articles of incor- 
poration, with a capital stock of $20,000. 

It is reported that the Pennsylvania Iron & Steel Co. has been incorpo- 
rated at Talladega, Ala., with a capital stock of $300,000, to build an iron 
furnace. 

The Washington Construction Co., of Washington, Ga., have a capital 
stock of $500,000, and their charter empowers them to manufacture cars and 
machinery. 

It is reported that a company has been formed in Cincinnati, with a 
capital of $500,000, to manufacture cast-iron pipe, and will locate at Brighton, 
a suburb of Cincinnati. 

Wathey, Brother & Son Empire Foundry Co. is the name of.a new firm in 
Cleveland, O. They will at present make castings up to 3,000 pounds weight, 
but expect to be able to handle heavier work soon. 

It is reported that the West Superior Iron & Steel Co., of Wisconsin, will 
immediately construct a Bessemer steel plant for the manufacture of steel 
plate and all manner of structural iron and steel work. 

The Bay State Furnace Co., recently organized at Fort Payne, Ala., has nearly 
all stock subscribed and will break ground for the building of its iron furnace 
within thirty days. C. O. Godfrey is president, and H. B. Hill, manager. 

M. M. Garland, of Pittsburgh, says the Dispatch, will shortly move to Cal- 
ifornia, where, it is said, he is contemplating the erection of an iron mill. It 
is not decided what amount of money will be invested in the new plant. 

W. F. M. McCarmey, of Lynchburg, Va., has recently closed a contract for 
a steel plant, at Salem, to use the McCarty process for making steel. It is 
said that the enterprise is to be organized with a capital stock of $1,000,000. 

Recent Wisconsin incorporations: The Edward P. Allis Co., of Milwau- 
kee; capital stock, $1,500,000; incorporators, William W. Allis, Charles Allis 
and Edwin Reynoids.—Warner Hardware Co., of Portage; capital stock, 
$10,000; incorporators, E. H. Warner, L. F. Schulze and R. W. Rogerson. 

The Berry Signal Lock & Target Co. has been incorporated, with $15,000 
capital stock, at Chester, S. C., for the purpose of manufacturing lock signals, 
targets and other railroad signals. The incorporators are J. D. Berry, L. B. 
Nichols, J. K. Henry, George W. Gage, J. J. McLine, E. C. Stalm and W. E. 
Muffatt. 

Mr. Pettemeyer, who was formerly interested in the Litchfield (Ill) Car 
Works, is at the head of an enterprise which has as its object the erection of a 
large car works at Mt. Vernon, Ill. The works will be of size sufficient to 
make 10 cars per day or 260amonth. The old Louisville & Nashville shops 
will be used, and be made twice as large.—[Age of Steel. 

Major George Chrisman, Jacob Wissler and Mr. Prince, representing the 
Farmers’ Alliance, of the United States, have concluded to establish the 
Alliance Agricultural Works at Iron Gate, Allegheny county, Va. The works 
will employ from 300 to 500 hands, and their products will go to every sub- 
alliance in the country, representing 4,000,000 members. 

The firm of Cofrode & Saylor, of Pottstown, Pa., builders of bridges, 
piers and wharves, has been chartered as a stock company, under the name of 
Cofrode & Saylor, incorporated. Francis H. Saylor is president; Joseph H. 
Cofrode, vice-president; J. E. Challenger, secretary and treasurer, and F. H. 
Saylor, J. H. Cofrode and P. R. Foley, directors. The capital stock is $500,000. 

The Pacific Short Line Bridge Co. has been incorporated for the purpose 
of building a railroad bridge across the Missouri river at Sioux City, for the 
Pacific Short Line road, which is building from Sioux City to Ogden, Utah. 
The capital stock is $10,000,000, David Mackenzie is President; L. H. Clarke, 
Vice-President; C. L. Wright, Secretary; D. McLean, Treasurer and General 
Manager. 

The Northwestern Furnace Co., incorporated by Irving M. Bean, C. F. 
Ilsley and James C. Spencer to lease the furnace at Mayville, Wis., which has 
been in operation longer than any iron furnace in the State, and has been run 
under a lease for a number of years by the Illinois SteelCo. This lease expires 
on May, and the newly-organized company will then take charge of the 
works.—[Inter-State News, Ironwood, Mich. 

Two new iron mills are soon to be added to the producing capacity of this 
vicinity. Ex-Postmaster John B. Larkin and several other local capitalists 
will erect one at West Newton, or some other available site not yet decided, 
and the company will have a capital of $150,000 and manufacture sheet iron. 
Mr. James M. Bailey, of the firm of Singer, Nimick & Co., will erect the other 
and will be the sole proprietor. The product will be ordinary merchant iron, 
—[{American Manufacturer. 

Mr. Anderson, a Negaunee capitalist, has purchased an interest of Mr. 
Gustavson, of Ashland, Wis., in a new grain separator, says the Ashland Press, 
and they propose to put in a $100,000 plant for the manufacture of the machine, 
They have asked a bonus of $20,000, and are said to have received good propo- 
sitions from St. Paul, Kansas City and other cities. The question will be 
decided by the Business Men’s association, whether or not the plant will 
locate in Ashland. The gentlemen have already been offered several good sites. 





Enlargements, Additions, Removals, Etc.:— 

G. W. Beggs & Bro., at Bessemer, Ala., are adding a brass foundry to their 
iron works. 

The Anchor Foundry & Machine Works, Pittsburgh, Pa. are being 
extensively enlarged. 

Extensive additions are to be made to the Burlington & Missouri Railroad 
shops at Waterloo, Ia. 

The Clayton Sewing Machine Motor Co. will probably build a factory at 
Atlanta, to manufacture their recently patented motor. 

The capital stock of the Ranken & Fritsch Foundry & Machine Co., St. Louis, 
Mo., has been increased from $150,000 to $300,000, and the directory increased to 
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seven. The intention is to build a new erecting shop alongside of the present 
one, and equip it with first-class new machinery. 

The boiler works of the J. C. McNeil Co., Akron, O., has been so crowded 
with orders the past year that increased facilities were a necessity. At a meet- 
ing of the directors, last week, they decided to purchase a site and erect a new 
plant which will consist of a one-story brick 70x20x20 feet, a frame shop 4ox150x 
12, a brick shop 20x70 feet, to be used for special machinery such as flanging 
machines, plate benders and a dishing press. Another brick machine and 
engine room 20x50 feet, and the boiler room 24x28 feet in dimensions and 
a building for blacksmithing 20x30 feet will be erected. At the same time the 
capital stock was increased from $50,000 to $100,000. 





General Industrial Notes:— 

The Cyclops Steel Works, Charles Burgess, proprietor, Titusville, Pa., we 
are informed, are rushed with business far in advance of their capacity. 

Andrews & Hitchcock, Youngstown, O., have made improvements on 
their No. 1 furnace at Hubbard, to the amonnt of $25,000. The furnace will be 
in operation again by April 20. 

The Fishkill Landing (N. Y.) Machine Co., whose engine was noticed in 
our issue of March 20, inform us that they have recently closed a contract for 
a similar engine for the West Shore Railroad elevator at Weehawken, N. J. 

We are in receipt of a tasty colored circular from the A. A. Griffing Iron 
Co., Jersey City, N. J., manufacturers of steam and hot water heating apparatus, 
describing a new radiator which they have just brought out, which they call 
the Renaissance. 

The largest solid cutter that has ever been attempted has just been turned 
out by the Cleveland Twist Drill Co., of this city. It is a spiral profiling cut- 
ter, 17 feet long, five inches in diameter, with a two-inch hole. This cutter, as 
stated, was made from the solid, and is a perfect tool in every respect, without 
flaw orblemish. It weighed 102 pounds in the rough. 


The reputation that the old Buckeye Steam Boiler & Bridge Building Co., 
established years ago, has just been revived by the starting of the new Buckeye 
Boiler & Iron Works, at 53 and 55 West Center street, Cleveland. They have 
put in the latest machinery, in the shape of steam boiler tools, such as punches, 
rollers, clippers, drills, etc., and are prepared to doany kind of steam boiler 
work, sheet iron, tanks, stills and bridge work, in fact, all kinds of work where 
wrought metals are brought into use. 


Among the many orders received during the past week by the Lloyd 
Booth Co., of Youngstown, O., are one 20%” three high puddle mill, one 12” 
three high bar mill, one rotary squeezer, with gearing, one roll lathe, one rail 
shear, one muck shear, one bar shear and one hot saw for the Anniston Rolling 
Mill Co., Anniston, Ala.; rolls, from Kentucky; one No. 2 lever shear, for the 
Pullman Palace Car Co., Pullman, Ill.; one No. 3 lever shear, for the Roanoke 
Rolling Mill Co., Roanoke, Va., and have at present under construction six 
shears, three squeezers, besides a large amount of miscellaneous work for 
their customers. They will have the addition to their foundry in operation 
the comiag week, which will greatly facilitate their filling orders more 
promptly, and will be equipped with one of W. H. Thompson’s 30-ton all iron 
steam cranes. They have also made improvements in their brass foundry and 
invite trade from those in that line desiring an extra quality of brass or 
bronze castings. 

The Laidlaw & Dunn Co., Cincinnati, O., manufacturers of pumps, tobacco 
machinery, pipe and fittings, railroad and general supplies, write us: 
“ Owing to the rapid increase of our business, we have found it necessary to 
enlarge our premises by adding No. 186 West.Second street, and uniting the 
Pearl street and Second street buildings by cutting out walls between. This 
adds 13,000 square feet of floor space, giving, in all, 45,000 square feet of floor 
space for manufacturing, warehouse and office purposes, besides our large pipe 
yards on Third street. Our buildings on Pearl and Plum streets will be 
devoted to manufacturing; they are fully equipped with the best and latest 
improved tools for turning out ‘Duplex’ steam pumps and hydraulic tobacco 
machinery in the best possible manner. Our new premises, No. 186 West 
Second street (second door east of Plum), will contain our offices and the mer- 
chandise branch of business, where we carry a full line and the largest stock 
in this part of the country of pipe fittings, brass work and general supplies 
for steam fitters, mill, furnace and factory use. Our pipe department is fitted 
with machinery to cut and thread all sizes up to and including 15-inch pipe. 
It will always be the aim of this company to deal fairly and squarely with 
every one, and therefore merit a continuance of the wonderful success it has 
always had. We will be glad to welcome you to our new offices.” 


The Hussey Re-heater & Steam Plant Improvement Co., 15 Cortlandt 
street, New York, have just completed the fitting up of the new mill of the 
Nashua Card & Glazed Paper Co., at Nashua, N. H., where they have put in the 
entire piping of the mill on plans designed by the Hussey Re-heater & Steam 
Co., and applied the Hussey re-heater system to the same, by means of which 
not only the heating of the mill in Winter, but also the heating required for 
their various drying processes (for which it has hitherto been considered 
necessary to use live steam in similar establishments), are performed with 
exhaust steam from the engines and pumps re-heated by their process. The 
utilization of the exhaust steam inthis way results in an economy equal to 
the cost of the fuel that would be required to generate a like volume of live 
steam for these purposes. The mill is now in operation with the Hussey re- 
heater system, and the entire heating apparatus as designed and erected by 
this company, are giving the highest satisfaction to the owners. The same 
company has just received an order for fitting up the new woolen mill being 
built at Chester, Pa., for Messrs. George C. Hetzel & Co., of Philadelphia, in 
which the Hussey re-heater system will be applied to the utilizing of the 
exhaust steam for the various processes of boiling, dyeing, drying, etc., for 
which exhaust steam in its normal condition is unavailable, and for which, 
without this system, live steam would be required, 


OFFICE AND WORKS 
224 & 226 NORTH UNION St CHICAGO, I LL.U.SA. 
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AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 
HERCULES POWDER COMPANY, 


J. W. WILLARD. Manager: , 





“Treated” COTTON, Rubber Lined 


Fire and Mill Hose. 


Eabric Eire Hose GO. 
5 BARCLAY ST., NEW YORK, N. Y. 


THE AKRON BELTING CO., 


MANUFACTURERS OF 


OAK-TANNED LEATHER BELTING 


Wood Pulleys, No. 1 Raw 
y. Address: 


AKRON, O. 


Standard Fibre-Ware. 


Water, Dairy, Fire and 
Chamber Pails, Wash- 
Basins, Spi-toons, Slop 
Jars, Mats, Etc., are 





Also, ready for prompt shipment, Rubber and Cotton Belting, 
f Hide tase Leather, and MILL SUPPLIES venereal 


138 No. Main St., - =» e 





THE CHEAPEST 


ALUMINUM, 


AS WELL AS THE BEST, 


Is offered to the Trade by the 


Cowles Electric Smelting & Aluminum Co., 
CLEVELAND, O. 


Price, $2 per pound for Aluminum contained 
in an alloy with copper, and $1.60 per pound 
when alloyed with iron, the same being sub- 
ject to analysis. 


who knows its merits, 
because it is 





and is made from Flax Fibre, in styles plaia 
and decorated, white and colored, and is 


SOLD BY ALL DEALERS 
Who keep abreast with the times. 


~——- MANUFACTURERS OF——- 
Manganese Bronze, Aluminum and White Sliver 
Bronze. Heavy Castings a Specialty. 


None gen- 
uine without this trade-mark. See price list 
elsewhere. Send for catalogue, etc. 















Stamp before blast | Fragments after a» blast. 


STRONGEST and SAFEST EXPLOSIVE 


. 





POWDER, FUSE, CAPS, 
Electric Mining Goods, 


40 Prospect Street, Cleveland, Ohi, 
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Best for Warming Dwellings, Greenhouses, Schools, &c. : 


Most Economical, Durable and Easily Managed. 
BOLTO 
=item HOT-WATER ~<::..-. nie 
2 wm um ronmus. HEATER fg 


And Radiators. 


Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Surface. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 


Its Brick Casing entirely prevents loss of Heat in Cellar. COMBI NATION 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. Gas Machine 


Send for Circulars. Best Independent Gas Apparatus 


bd 8 8 s For Country and Suburban Residences, Churches, 
id iol ba ii] | if 0 Schools, Stores, Hotels, Etc. 
15 


Over 20 Years in use, with never an Accident. 
88 Lake x. Chicago, Ills. 396 Wight St., Detroit, Mich. | Average cost of gas, 4 cent per hour per burner. 
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FREE FUEL! FREE LIGMT! 


FREE MANUFACTURING SITES! 


At Muncie, Ind. 





THE NATURAL GAS CITY OF THE WEST. 


Manufacturers can save their entire fuel and light expense by locating at Muncie. 
Railroad center. Cheap freight rates. Oceans of Natural Gas. Plenty 
of water. In the last eighteen months twenty new 
manufactories have located here. 


Eor full particulars address 


Muncie Natural Gas Land Improvement Company, 


E. G. RIDEOUT, GENERAL MANAGER, MUNCIE, IND. 


Thou HERE TS YOUR CHANCE. 


Can any one make better club rates than the following? 


i. o } ° 
Oo e | Per Year. 
B ring Machin « x Monthly, with IRON TRADE mo. od ons 








Scribner’s, 
Century, “ “ “ “ ‘ 5.50 
| Cosmopolitan, a 4 “ 3-50 
NO CARPENTER SHOULD BE WITHOUT THIS | St. Nicholas, - n > - 2 ae 
TOOL. | Frank Leslie’s Popular, “ 7 “ “ “ 4.50 
csinatiiee | Frank Leslie’s Budget of Wit, * 8 “ as is 4.00 
Frank Leslie’s Pleasant Hours, a “ ss “ " 3.50 
J. H. Osborne & CoO.,, | outing, + e « fe 
Life, Weekly, “ “ « + 
UNION CITY, Ind. | Texas Siftings, “ “ a 3.00 

} 


Send your subscriptions to the 


eens cccnattiaca | OLEVELAND PRINTING & PUBLISHING CO., Cleveland, Ohio, 


e@ Write for Circulars and Price List. 
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EXAMINE 


The most perfect Dry Kiln. 


Improved over all others. 


‘9 SEND FORJPARTICULARS. “Sa 
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Terms Easy and to Suit Buyers. 


TME AKRON IMPROVED DRY KILN. 


More Practical, Economical and Efficient than any other. Results Guaranteed. 





Low Prices. 


MANUFACTURED BY—— 


The AKRON HEATING & VENTILATING CO. 


“= AF RON, ©. 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and'guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 





Mention this paper. 

















BARNES’ PATENT | Barnes Water Emery Tool Grivder. 
UPRIGHT DRILLS, Has no Pumps. 


ad te 82 inch ewing, with : No Valves. 
th worm and lever fee 

af ue ;/No piping to sup- 
self-feed and back eueer ply it with water. 
Barnes’ Patent Engine! It has nothing to 
Lath get out of order;is 
athe, jalways ready for 

15 inch ewing, 6 foot or 8, 28° 
foot bed. |It isas easily man- 









jaged as a grind- 
These machines are made ~ nll and ‘will give 


a specialty in our factory. vastly better re- 
They have advantages sults. It will be <= 
not found in other ma- 80ld subject to ap- ” 
chines in this line. proval. 


It will pay parties desiring to purchase or know more epee oni ma- 
shines to send for full description and prices to 


W. F. & JOHN BARNES’ CO., 827 Ruby St., Rockford, Ill. 





Bonnell’s Nubian 


IRON - ENAMELS. 


The most complete line of Blacks for iron ever offered 
the trade. Put up in all sizes, from %-pint can, with 
brush for home use, to 50- gallon barrels. Of all grades, 
from the cheapest ‘dipping black to the finest bicycle 
enamel made. 


THE NUBIAN IRON ENAMEL CO., 


Sangamon and Jackson Sts., Chicago. 


80NNELLS5 


NUBIAN 
rname 


THE AMERICAN 


WATCHMAN’S TIME DETECTOR. 


This Electrical instrument, which is operated by 
either battery or magneto generator as preferred, 
is designed to, and does, keep an exact record of 
the doings of the Night Watchman in any estab- 
lishment whereit is in use. It is an active and 
faithful guardian of your premises during the 
night. It is simple, reliable and absolutely infalli- 
ble. Cannot be tampered with without certain 
ins CI detection. 

Se DET Thousands of testimonials from the first concerns 
in the land. Send for catalogue to 


835 and 837 Sheriff St., 
CLEVELAND Ohio! 








New Kodak Cameras. 
“You press the button 


we do the rest.” 


(OR YOU CAN DO IT YOURSELF.) 


Seven New Styles and Sizes 


ALL LOADED WITH 
Transparent Films. 
s@eFor sale by all Photo. Stock Dealers. Send for Catalogue. 
THE EASTMAN COMPANY, Rochester, N. Y. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


NIE E L this steel now running prove this. 














FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 





Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for cirulars and prices to 
Chester Stee! Castings Co., 
WORKS: \ OFFICE : 
CHESTER, PA. {407 LIBRARY ST., PHILADELPHIA, PA. 


READ ! 
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UMPS 


a@ Send for Illustrated Catalogue. 


Centrifugal, Rotary and Piston Power Pumps, and 


House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cumtep.) 


New York City Office: 16 Dey Street. 


Factories: Seneca Falis, N, Y. 





ACENCIES. 
NEW YORK, 109 Liberty street. 


PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake st, 


~~ - Bese we Water, 
Air, and Pressure. 
STEAM ar "Rl TURN TRAPS, 
DAMPER REGULATORS, 
SEPARATORS, 
and other Specialties for the economical 
use of Steam. Manufactured by 
THE CURTIS REGULATOR CO. 
85 Beverly Street, Boston. 








The Improved “Luminator.” 


The cheapest and best artificial light in the world for Found- 
ries, Boiler Shops, Steel and Iron Works, Railway Docks and Wrecking 
Trains and all indoor and outdoor work where a large space is to be 
lighted. 

The only lamp that can be run either with compressed air or direct 
application of steam. 

The only lamp that can use Ohio Crude or Fuel Qj] in its natural 
state and guaranteed to furnish a steady, soft and brilliant light, free from 
smoke and of 2,000 candle power, or sufficient to light an area of 175 feet, 
at a cost not to exceed 4 cents per hour. 

Readily set up, easily adjusted and perfectly safe. 

Responsible parties may have this lamp on trial for 15 days, and if not 
satisfied may return it to factory free of cost. Send for circular and men- 





"WHEELOCK & CRICHTON, 


D. R. LEAN, Manufacturer, 


Pittsburgh, Pa. 


SOLE AGENTS, 
168 Washington St., Chicago, Ill. 










INTRICATE 
WORK 
A SPECIALTY. 


on THRE 


STEEL BOTTLE 


RING PLATE 





SEAMLESS 


' STEEL BOXES : 
ANY SIZE 


x 
° 
° 
z 
» 
a 
oe 


STEEL CATTLE TROUGH . 





Have Some Soy oe About You! 


The dealer who has no printed letter heads on which to ask for circulars, 
catalogues and prices, and conduct his general correspondence with, 
suffers more every month for want of them, than a five years’ supply 
would cost. He economizes by using postal cards, or cheap, and, to his 
shame, often dirty scraps of paper, and whether he states so or not he 
expects the lowest prices, the best trade. He may be ever so good for his 
purchases, may even offer to pay cash, but thereis something so care- 
less, shiftless and slovenly about his letter that it excites suspicion, 
because not in keeping with well recognized, good business principles. 
When such an inquiry comes to a manufacturer or a jobber it goes 
through a most searching examination as to character, means and credi- 
bility, half condemed to begin with. It would be examined anyhow, 
even if handsomely printed, but the difference to begin with, would be 
about equal to that ofintroducing a tramp and a gentleman on a witness 
stand in court. Besides the printed heading would answer the ques- 
tion as to whether the inquirer was a dealer and at the same time indi- 
cate his special line of trade. Bad penmanship, bad spelling and bad 
grammar are pardonable, because many uneducated men have been and 
are now very successful in business. But even those are less objection- 
able when appearing with evidences of care, neatness and prosperity. 


Please write to us for estimates Rerclesnting Volahrighe 
. 4 4 ’ P g e 


COR. 8T. CLAIR AND WOOD S8TS., 


CLEVELAND. O. 








WIRE 
SCREENS. 





Our new brick Screen Factories, erected 1885 and 1888, 


ARE THE LARGEST IN THE WORLD 


Our Improved Window and Door Screens are twenty-five years 
in advance of ordinary kinds. They are made of twenty-four kinds 
and colors of wood (beautifully finished), specially fine black 
enameled wire netting and handsome hardware. Our Window 
Screens slide like a sash, and may be used at top of window as well 
as lower part. We have screened more than twelve thousand of 
the best houses of thirty-six States. Do not disfigure your house 
with cheaply-made screens. We sell direct to owners of houses at 
lowest wholesale prices. . If you want to buy Screens and will write 
us number needed, and mention this paper, we will send you our 
catalogue, samples, prices and directions. “We have salesmen to 
show samples in all large cities. 


E. T. BURROWES & CO., PORTLAND, ME. 





the Bronson Supply Co., 


CLEVELAND, 0., U. S. A. 


Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12. 


Will not ab- 
sorb Grease; 
will not im- 

art the Flavor 
of previously Cooked Food; Easily 
kept clean. 


BETTER THAN ENAMEL, 
Because They Will Not Scale. 














@a Write for Catalogue of all styles of Steel and Wood Barrows, Hand Cartsand Ware- 


house Trucks. LANSING WHEELBARROW CO. 
LANSING, MIOH 
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“RELIABLE” STEEL PLATE CABINET GAS STOVES 


FOR COAL, WATER AND NATURAL GAS. 


Finest in the World. 


Beautiful finish; tile and nickel ornamentation. 











Perfect combustion and very economical. 

Burns less gas than any other. 

Ovens and broilers 17'4’x15/’x12”. 

Ovens perfectly ventilated. Something new in gas stoves. 
Are ready to bake before others get warm. 


Notice our new attachment, a half low shelf for wash-boiler or other heavy 
vessels. Double burners on shelf. 


Qur RELIABLE and NEW LYMAN 


GASOLINE STOVES 


ARE LEADERS. 


Natural, Coal, Water and Gasoline Gas Burners for repair purposes. 


=. 
. 
eee, 
— 
e.. 


“e-- ~~. § Gasoline and Kerosene Torches, Gasoline Furnaces for plumbers’ and 


See hi; “a tinners’ use, Paint Burners, Gasoline Burners, etc. 
“S50 ae = 


EIGHTEEN SIZES. 


THE SCHNEIDER & TRENKAMP CO., Cleveland, Ohio. 


ORICINATORS 


Time & Labor Saving 
MACHINES 


— To — 


Reduce Cost 


Nos. 1 & 2 Planer and Smoothers. Variety Saw. 


' ' Manufacture. 
18 and 24 inches wide. 


THE BGAN COM’ yY, 


NOS. 251 TO 271 WEST FRONT ST., CINCINNATI, OHIO, U. S. A. 


& Builders of the Largest ™ 
Line of Late Improved ' 


Double End Wood ‘athe. 
16, 18, 20 and 24-inch Swing, with floor stand. . Send for Catalogue and Prices. 


8GF-SEND FOR CATALOGUE. 














improved Saw Bench—Six Sizes. 





(¢) Ne. 1 Band Saw. 





All Machines Tested and Tried before Shipping. 


Garvin Machine Co. 


* ( 
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Detroit - Sight-Poed FREICHT!: AND PASSENCER 


LUBRICATORS. 
(Gates and Seibert pat’s) 
Are pronounced the best 
by more than 40,000 
Users. B 


oe Sim islaun ration and 
ciwage reliable. B S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 
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A lubricator sent on 
days’ trial to responsi- 
ble rsons. 

“T would not take five 
times the cost of my 
* Lubricator ifI could not 
am get eset, is he 
ci pong yoke Gi od NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building; 


cular and price list. DETR*IT, Hodges Building. 


” — Detroit Lubricator Co., SEND FOR CATALOGUE. 


164 Griswold Street, Detroit, Mich., U. 8S. A. 


d 


BRANCH OFFICES: 








THOS. MEIKLE, Pres’t. A. A. PARKER, Sec’y & Treas, D. A. STEWART, Sup'’t. 


Ohio Heating, Plumbing & Mfg. Co., 


MANUFACTURERS AND JOBBERS OF 

MALLEABLE AND CAST IRON FITTINGS, BRASS GOODS,’ Gear and Rack Cutting, Milling and 
Tools and Supplies. Plumbers, Gas and Steam Fitters. Index Drilling to Order. 

99 and {O01 Water St., CLEVELAND, O. | Laight & Canal Sts, NEW YORK. 
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UNIVERSAL MILLING MACHINE, 


*19p1002 3 ,AnjoeJNULW Jo spury [|e 10 
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ELECTROTYPE 


FOUNDRY © 











TELEPHONE 2260. 
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NORTHERN MEN 


WHO HAVE OBSERVED CAREFULLY THE DRIFT OF IRON INDUSTRIES, AND WHO CONTEMPLATE 


Southern Manufacture, 


Believing that where the raw material can be produced cheapest, there its varied products may be most profitably put forth, 


are invited to locate at 


T HARRIMAN, TENN. 


THE NEWEST CITY OF THE NEW SOUTH. 








Says Dr. Koenig, Professor of Metallurgy and Mining in the University of Pennsylvania: “In connection with the close proximity 


of the coal in Walden’s Ridge, I do not hesitate to make the assertion that iron can be made here at a greater profit than in Birming- 
ham.” 
Harriman already has Two Railroads—the Cincinnati Southern and the East Tennessee, Virginia & Georgia—which form a junction 


there; and more are coming. It has a fine river, the Emory, navigable for freighting the year round; the best drainage and splendid water 


supply. It is nearly 1,000 ft. above sea-level; its climate is charming; and Coal and Iron Ore fairly touch each other at the City’s doors. It is 


INCOMPARABLY THE BEST LOCATION 


For Rolling Mills, for Car Wheel Works, for Machine Shops, for Factories of all kinds, yet secured by Northern Capital in the Southern States. 


The most desirable inducements for such to locate there, are offered by 


THE EAST TENNESSE LAND COMPANY. 


A $250,000 Furnace, and a Magnificent Hotel, are to be erected at once by the Company; 200 buildings are under contract for 


immediate erection; private enterprise is investing large amounts in various minor industries; and large portions of the admirable city site 


are reserved for CHEAP HOMES FOR WORKINGMEN. 


To be Another Birmingham. ~“@ag 








s@eFor full particulars address the Secretary. 


OFFICERS AND DIRECTORS: 


CLINTON B. FISK, President. JOHN HOPEWELL, Jr., 1st Vice-President. A. W. WAGNALLS, Treasurer. A. A. HOPKINS, Secretary 


FERD. SCHUMACHER, Wo. SILVERWOOD, WALTER C. HARRIMAN, J. R. LEEson, 


E. M. GoopDALtL, F. W. BREED, 


TIMES BUILDING, : . - 


JaMEs B. Hosss, 


FREDERICK GATES Puitip S. Mason. 
’ 


NEW YORK CITY. 
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Hartman's Pte! sit Sliding Window Blind 


is - pee 

pular Blin 
& America. 
Architects & 
builders pre- 
fer it to any 
other. for mer- 
it, style, con- 
venience and 
economy. 

jot Com 


“The Only 
Blind that ia 
furnis’d with 
an automatic 
Burglar- Proot 
Lock, free of 
charge. This 
is an item of 
Immense mag- 
nitude, and 


blind tha 
gives entire 
satisfaction. 
Thousands 
are In use. 
here. Send for illus- 








Agents wanted 
trated catalogue and prices. Manufactured by 


SARTMAN & DURSTINE, *%53 Sstes‘o** 
VICTOR COLLIAU, 


Sole Manufacturer 









mama Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


JOHN ADT & SON, 


New Haven, Conn., 





g Machine. 


Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 

Butt Drilling Machinery, 

Riveting Machines, eg 

and Hinge Pin Machine 

Drilling and Countersin 

a gemma Foot Press- 
8, Etc. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files? Rasps, 


Equal to the Best English 
™ File. 


i |Etastic Rotarv-Blow Rivetin 





OLD FILES RE-COUT. 


All Kinds of Job Grinding. 


OFFICE & WoRKS, 
48 COLUMBUS ST., 
CLEVELAND, O. 
C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 
Lathes on payment 
Send for catalogue of Outfits for Amateurs or 
Artisans. Address H. L SHEPARD, Agt., 

124 East Second St., Cincinnati, oO. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
1 prices. 


JAMES JENKS, 


Detroit, Mich. 












Cap Lathe, $1.25. 











Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.,. PHILADELPHIA, PA. 











THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 








G. W. STOCELY, President. 


1:3; TRACY, Vice-President. 
J. POTTER, Treseurer._ 


8. POSSONS, Supt. 
8. M. HAMILL, JR., Assistant Secretary. 


THE BRUSH ELECTRIC C0, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, Evc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
115,000 Brush Arc Lamps now in use. Self- 

bapelléag | Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. 8. A. 


bg F. SWIFT, is Asst, 80 
W. J. POSSONS, Asst. Supt. 





ea Agencies Everywhere. 





ORDER DIRECT FROM THE 


TRON CLAD PAINT CO. ironciaa Paintco. 


Factory, 75477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, And get the genuine article 


and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 


CLEVELAND,-OHIO. 


by this Company. 
IRON CLAD PAINT is the 
; most durable, most 
i fire-proof and cheap- 
men cUaP est Paint made. 











; FURNISHED both Dry and 
=aee°* Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


CLEVELAND FOUNDRY. 
_HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels, 


SWith or without axles, Street Railroad 
Woeels and Track Supplies. 





——=<9 Office 14 Winter St. 


= CLEVELAND, o.} BOWLER & CO. 


THE - ARMSTRONG - PURIFIER, 


——WITH—— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 

A full description of this heater, together 


with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros.. 
SPRINGFIELD, OHIO. 

















$80 + i buy the best No. 1 band saw in th 
wor 
sree will buy our new No. 2 40” band saw. 

185 will buy our new patent band re-saw 
ing machine. 

100 will buy the best No.1 automatic ri 
pana machine. Weatherboarding attach- 
ment included, and one saw. 

$125 our new No. 2 complete as above. 
For further particulars address 


STANDARD MFC. CO., 


110-120 Main St., Mt. Carmel, Ill. 





ADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breac nag or being injured 
by bar wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 

rice list. 

. W. BISHOP, Berea, O. 





STRONG, WELL BUILT, SERVICEABL® 


STEAM ENGINES 





Adapted to HEAVY, CONTINUOUS WORK 
EVERY ENGINE TESTED UNDER FULL LO-D 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS. IND 








A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 
Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves  saoeed to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL: 
RADIAL DRILLING MACHINE 


= THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


= PRICES$4502°8 UPWARD 
SG 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, ** $6.00 up. 
Shafting, Hangers,- - ‘“ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circalars, Etc. 


COLUMBIA INJECTOR CO, CLEVELAND, @ 






iluable 
es low. 
d relia- 
ue and 


rea, O. 


CEABL® 


) 


} WORK 
-L LO-D. 
DRESS 


LIS. IND 





rcomplete. 
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g between 
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Ee. SwEeET «zc CLARE: CO... 





Marion. Ind. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. s@P-Write for Price List and Catalogue. 


Also manufacturers of Curry-Combs, Hardware and Saddlery 





CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


d Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
ee Hoops, Wire of aT Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 








STEEL 


WHEELBARROWS 


Rolling Mills. 
GRANT McNEIL, 


ey AKRON, O. 


Send for barrow circular. 





IRON AND STEEL MARKETS. 
PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $20 50; No. 1 Foundry, $18 80; No. 2 
Foundry, $17 80; No. 1 Gray Forge, red short, 
$16 80; No. 2Gray Forge, neutral, $16 30; No. 
1 American Scotch, $1880; No. 2 American 
Scotch, $17 So. 


CuicaGo (reported by Messrs. Rogers, Brown 
& Co.): Southern Coke No. 1. Foundry, $16 50 
@17 00; Southern Coke No. 2 Foundry, $16 00 
@16 50; Southern Coke No.3 Foundry, $15 50 

1600; Southern Coke Nor, Softeners, $16 00 
oie 50; Southern Coke No. 2, Softeners, $15 50 
@16 00; Ohio Silveries No. 1, $18 50@19 00; 
Ohio Silveries No. 2, $7 50@ 1800; Ohio 
Strong Softeners No. 1, $19 75@20 25 ; Ohio 
Strong Softeners No. 2, $18 75@19 25; Lake 
Superior Charcoal Nos. 1 to 6, $21 50@2z2 00; 
Tennessee Charcoal No. 1, $20 50@21 00; 
Tennessee Charcoal No. 2, $20 00@20 50; 
Southern Standard Car Wheel, $25 00@25 50; 
Tennessee Standard Car Wheel, $21 50@2z2 00 ; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 00@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $23 00@25 00; Old Car 
Wheels, $00 0o@oo oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $15 50@1600; Southern Coke 
No. 2 Foundry (new classification), $15 00@ 
1550; Southern Coke No. 3 Foundry (new 
classification), $14 50@15 00; Grey Forge, 
$14 00@1450; White and Mottled, different 
grades, $13 25@1375; Silver Grey, different 
grades, $14 0o@15 00 ; Southern Charcoal No. 1 
Foundry, $17 25@18 75; Southern Charcoal No. 
1 Mill, $16 00@17 00; Southern Car Wheel, 
Standard brands, $23 00@24 00; Southern Car 
Wheel, other brands, $18 50@21 00; Hanging 
Rock Coke No. 1 Foundry, $16 75@17 75 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $20 75@ 
2175; Hanging Rock Cold Blast, $22 25@24 25; 
Hanging Rock Warm Blast, $00 oo@oo oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hot BLast FOUNDRyY—Southern coke No. 1, 
$16 00@16 25 ; Southern coke No. 2, $15 00@15 50; 
Southern coke No. 3, $14 50@15 00 ; Mahoning 
Valley (Lake ore mixtures), $18 00@19 00; 
Southern charcoal, No. 1, $17 50@18 00; South- 
ern charcoal, No. 2, $17 00@17 50; Missouri 
charcoal, No. 1, $18 50@19 00; Missouri char- 
coal,No. 2, $18 00@18 50. FORGE—Neutral coke, 
$14 1450; Cold short, $14 00@15 00; Mot- 
tled, $13 50@14 00. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2250@ 
2350; Southern (other brands), $19 00@20 00; 
Lake Superior, $22 50@23 oo. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hor BLAst COKE AND CHARCOAL— 
Southern Coke No. 1, $16 75@17 25; Southern 
Coke No. 2, $16 25@16 75 ; Southern Coke No. 3, 
$15 75@16 25; Southern Grey -Forge, $16 25@ 
1675; Southern Charcoal No. 1, $19 50@20 00 ; 
Southern Charcoal No. 2, $19 1950; Missouri 
Charcoal No. 1, $19 00@19 ‘0 ; Missouri Charcoal 
No. 2, $1850@1900; Ohio Softeners, $19 50@ 
2109. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $23 50@24 50; Southern, $21 00@ 
2450. CONNELLSVILLE CoKE—Kast St. Louis, 
$5 65; St. Louis, $5 80. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $19 50@20 25; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $18 so 
@ig 25; Niagara No. 1, $20 25@oo0 00; Niagara 
No. 2, $19 25@oo0 00; Niagara No. 3, $18 25@o0 00; 
Ohio Softener No.1, $19 oo@19 50; Ohio Softener 
No. 2, $18 oo@oo 50; Lake Superior Charcoal, 
$22 oo@oo 00 ; Tennessee Charcoal, $20 50@oo 00; 
Southern Softener No. 1, $17 25@o00 00; South- 
ern Softener No. 2, $16 75@oo 00; Alabama Car 
Wheel, $25 co@oo 00 ; Hanging Rock Charcoal, 
$24 00@24 50. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$21 50@22 50; Lake Superior (coke) Bessemer, 
$21 00@22 oo ; Katahdin (Maine charcoal), $26 oo 
@26 50; Lake Sagem Coke, Foundry, all 
ore, $19 50@20 so; Lake Superior Coke, Found- 
ry Cinder Mixed, $18 75@19 50; Standard Ohio 
Black Band, $19 75@2050; Southern No. 1, 
$18 00@18 50 ; Southern Gray Forge, $16 25@ 
1675; Jackson Count {Ohio} Silvery, $00 co@ 
00 00; Old Car Wheel, $20 00@21 00. 


PITTSBURGH (reported by A. H. Childs) : 
No. 1 Foundry, $18 00@18 25; No. 2 Foundry, 
$17 0o@18 25; Grey Forge, $16 00@16 50; White 
and Mottled, $15 oo@15 so; Warm Blast Char- 
coal, $19 00@22 00; Cold Blast Charcoal $23 00 
@29 00; Bessemer, $18 50@19 00. 





CINCINNATI (reported by Rogers, Brown & 
Co.): FounprRy Irons—Southern Coke, No.1 
foundry, $15 °5@:625; Hanging Rock Coke, 
No. 1 foundry, $1800@1900; Jackson Co. 
Stone Coal, No.1 foundry, $17 50@18 50; Ten- 
nessee Charcoa', No.1 foundry, $ 8 50@19 00; 
Hanging Rock Charcoal, No.1 foundry, $21 co 
@22 00. MILL IRoNS—S andard Southern Coke 
grey forge, $14 co@1450; Standard Scuthern 
Coke, mottled. $13 50@14 00; Co'd Short South- 
ern Coke, grey forge, $12 75@1425; Strong 
Ohio Neutral Coke, grey forge, $16 00o@16 2," 
CAR WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $22 50@23 50; Tennessee Car 
Wheel, $20 50@21 50; Lake Superior Car Wheel, 
$22 co@23 00. 


MERCHANT IRON AND STEEL. 











Flat Bar. 
TSE BO ig Wy FE CO 0 BMI onc sicccc cccescncoccccesenncesecs 
4% to 6 by % tor inch 
1% to 6 by 1% to 2 inch...... 
1% & 1% by % to & inch... 
1 &1% by %to X inch 
%, % and % by H% to H imch.............cceeeceeeeees 2 30 
Round and Square. 
Be OR Bi iriicceis a cnntasececcecsecvsscbusiouensvaeusowened 
2 to 2% inch...... 
2% to 3% inch 
3% to qinch...... 

AE We BOs vcd us se pnrasersncccesoesccconsassencaness 3 40 
AE Ry i iccccochaéeaonadensapsd vesune euntneacoaabansducies 3 60 
Oval. 

iD ir OMNIA. ccccuncencnncath sapninsaenentamensaaeannsen 2 30 

to % inch 













Heavy Band. 
1% to 6 by & and 5-16 inch..............cceeeeeeeeeees 
t to1% 4 a |. a 
\% to % by & and 5-16 inch... Het 
4 to $6 DY 1 AU F-16 INCI.......cccccccccccccceccees 


Hoops. 












1% to 4, Nos. 13 BO TSicccccccccsecccccroncsccccccesecsss 2 70 
THE tO 2, NOB. 16 £0 3G.......sccccccccccscecees e002 80 
THE COB, NO. [W.cccecreresccesecccescocscesorees oie On 
EM $0 B, PEO. BOocsccseresccocess «+03 00 
TH £0 2, BO. Bl eccccccorecee e+ee3 IO 
BE BO DBs BBiccncnasccnnsccccchesnecnssnnbsesee ont a> 
15-16, 1 and 1%, Nos. 15 OS) Seaeeae onan oe 
15-16, 1 and 1%, NOS. 16 tO I8.......0+..00++ se103 00 
15-16, 1 and 1%, Nos. 19 and 20 -3 10 
15-16, 1 and 1%, No. 21. -3 20 
15-16, 1and 1%, No. 22. 3 30 
H, NOS. 13 tO I5......0.- -3 10 
Me, BEDE. TO EO To rceccervecccccecsevecscesecesosssce aS 20 


%, Nos. 19 and 20.... 


13-16, Nos. 13 to I5...... 
13-16, Nos. 16 to 18.... 
13-16, Nos. 19 and 20... 


13-16, No. 21 
13-16, No. 22 70 
3 Nos. 13 to 1 40 


CWOWOWWWaW WWW 


hy BNO. BE .ccccccccccsecece 80 
Be, WE Re Bilecanesnacevsncses go 
11-16, Nos. 13 to I5..... 3 60 
11-16, Nos. 16 to 18.... 3 80 
11-16, NOS. 19 ANC 20.........cesseeesees 3 90 
TUB, BVO, BE rvccsccccncscecccccesceccsecsovcvsedoscnccesecences 4 00 
TI-16, NO. 22...00.cccce svcese svcrscccccvescccsccoes eovcecees 4 10 
FG, NOB. 13 £0 15..ccccccccccccccccccee -coscsvcccocescocsoses 3 90 
ie MID, “UE ED Us cn sn nbnn ns deaacpoassoupecsbacneheossoaneen 4 10 
Mt, BUM, BOIS Bi casscveccsnscccccsceprsccsnses -4 20 
%, No. 21.. -4 30 
%, No. 22 -4 40 
BO, BIO. BBeroccceccessccsescscnersccccnesesscocce ssenesececceces 4 50 


Light Band. 


1% to 6 Dy V% tO 3-16 it... ..ceccsssereeeeereeeeeeeeeees 2 

1% to 6 by Nos. 11 and 12... = 

1 to 1% by % to 3-16 in....... 2 

1 to 1% by Nos. 11 and 12...... 2 

% and 13-16 by % to 3-16 in 2 

% and 13-16 by Nos. 11 and 12......0ceeeeeeee all 
% and 11-16 Dy % tO 3-16 ith......cscceceeeseeenennes 3 10 

onl 

3 

3 

3 






¥% and 11-16 by Nos. 11 and 12.........ses000 
He AN 9-16 Dy % tO 3-16 AM, ..cceceeereeserserreeseeees 
Boy) 16 Dy NOS, 11 ANA 12.....ccccceeerereeeenees 





Ber 6 00 BBG BMicccocncnessncnssse senso qnonsscoccennecenn 
Dy NOS. 11 ANd 12......ccccereereees suesosesnosoncnases 3 





Wagon Box Iron. 
% inch, beveled edge, by Nos. Ir and 12...... 2 90 






% —_ z Y? - 13 — a eer 3 10 
inch, 11 and 12...... 3 20 
% inch, vig = hi 13 and I4...... 3 40 
Sheet lron. 
PEO, DOWD Bids cnccevereseccccervecscowssevevewewesenseersooseend 
No. 15 to 17... 
18 to 21... 






Iron Boiler Plates. 


Tank, ¥ inch and heavier 
C No. I, pk sd 
CHNo.1 “ ¥ 
CH Flange, “ se 
Extra Flange, ” 
Solid Fire Box ” 












NP INIIIE 35 usd Levine ety-ok alnios decncomnsecdestd sustategipensimsiees 3 00 
WME Rskcieiaiates cadsduistvass cane. og nosesatoncksoinsantecieeosea 3 40 
MINN cacoicmbasssneiseevassdavesenn’ 3 70 
Marine Flange.. 4 10 
PRES OR sirscsesccses ..4 80 
Above includes wide. 
go tu 96 in. wide... -- 4c Ib extra 
96 to 100 in. wide.. ae = 
100 to 104 in. wide.... 14c i“ 


104 to 116in. ARLE TERE CA, es. 28 special 
American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ibs 


SOS Eek, BRR ee eves covevceneecepeeensnesy teveuenssadi 09 
g16toM¥in “ nein 
7-16 to % and 2% to 3 










SOG TOD BO vsvcscesensesiece aa 3 
ie > BEE NEE Boos... scaniveacenavssearecusecocetieaments 10% 
ee re 11% 
. oe ee ye er ee 12 
I Riise tcsceinnccsicsscoscicsaes aecteeresuusuecssssbatstabiorteas 14 
Flats. 

cts. Is 

2 to 9-16 wide by 2 to $4 thick... 2... ccce eee eee eee! ° 
Bessemer and O. H. Steel. 

Machinery base price, 3 00 
essa santssadasinsines dnsvsee eatetdesveuaions , 3 00 
Ey eee ees - 3 50 
Sleigh Shoe " 3 00 
2 fk. nia 3 25 
Cutter Shoes, tapered and burr. 3 25 


English Tool Steel. 
















FOO Oo cccneraceisnses 
Hobson’s “‘ Best ’’ 
“e “ec Choice ” 
Burden Boiler Rivets. 
%, %, 11-16and ¥% inches diameter.............. .4 00 
Bridge %, %, 11-16 and ¥% inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
NET Tons 
No. 1 R. R. wrought Scrap........ccccrescseeees $19 00 
No. i wrought scrap........... ae ae 
No. 1 Machine cast scrap......... die sr 
REISS AEE ED 24 00 
TEES MANTIRIEN « sccsncsccussceicesanname Scene I5 00 
Wrought turning (free from cast oe 15 
NR EELS - 9 00 
Uncut wrought iron boilers.......... . 13 00 
Steel WomMer MlK6E!S..000. 0c cccccescesscssoscccees 17 00 
es - gco | 
Pipes and flues (Clean).. 14 00 | 
WME BID vessccccasacsunsescivscens 14 00 
Hoop and band iron.......... « 12 00 
ee 10 00 
bode Ch lh) | ea eae .. 12 00 
Malleable iron 10 ©0 | 
TONS 
Ree Fs. ccccsuassarsaniseucstarentaanes 24 00 
Old steel rails.......... aa 
ee EE inincecan cashaceaussasascumezaaisantiane 13 50 
A EATS $8 D 10 
No. 1 H. red Brass.... II 
Heavy yellow brass. tl 
Light yellow brass 6 
SS ee 
Tea Lead.... nekaneapaensasehoedaanss cand 
OS Se ee 3% 





H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLATE STEEL. 
BOILER RIVETS. 
NORWAY IRON RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
BaR IRON. 
BAR STEEL. 
STEEL AND IRON ANGLES. 
SHEET IKON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BEAMS AND CHANNELS. 
STEEL RAILS AND CASTINGS. 
GALVANIZED SHERT. 
PORTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 


Telephone 95. 





MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling | 
R. R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Buliding, 
CLEVELAND, OHIO. | 

Lake Shipping Point, Lorain O. 
Ta8. PATTERSON, Sales Agent 


DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bld’g, 
CLEVELAND, O. 








FOREST CITY 


CLEVELAND, O. 


PITTSBURGH & WHEELING COAL CO., | 


TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


irom = Ores. 
FROM MARQUETTE, GOGEBIC AND MENOM- 


INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


iron Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


THE CONDIT-FULLER €0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 








Pickands, Mather & Co., 
IRON ORE .- .- 


— AND— 


- = BPI Ieee 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ 





Ohio. 


Hoisting Engines 


OF ALL SIZES. 









Address, 


JOHN F. BYERS, 
RAVENNA, 0, 
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INDIANA MACHINE WORKS 


im FORT WAYNE 
f ens INDIANA 


BUILDERS OF 


| WOOD WORKING 
», MACHINE RY. 


SCRIP TIVE 
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‘Tem IRonN Rape Review. 











MACHINERY SUPPLY MARKET. 





Anvils. 

I venetestddidviowetsimmtitiininsiiionned 8 BH o@i10 
WETS oe 00000: coscoccsevcercncsesevses soeccosescesces one Blok 
Bellows. 

, TREES Binvcccnensceined dis 40 
Blacksmiths { Bullock’s.... dis 5o&10 
GGG veces sethccscnvne ven snvensnes cxvee dis 4 0& 10 
WERE... ccccmeccccsescesece ovcee dis 40&10@50 

Belting. 
Boston Belting Co’ ~ = mee dis 70& 5 
extra........ dis saeo8 
“ o iti best... 
Hoyt’s Short Lap......ccreccrcecererceeessereecesesees 





Cleveland Rubber Co. extra standard dis Goa to 
Shultz Raw Hide Leather Belting, single, 





| cdasienpsiaeneedemiiaiciaasialingiants ebwibaquetenacouesenieee dis 40 
Shultz Raw Hide Leather Belting, double, 

Ne Re | Er dis 40 
Standard, oak tanned.. dis sore 
Alexander Brothers’ pure ‘oak tanned. ...dis 45 

Blowers and Exhausters. 

Be PP. DOOR VERB. ccsccns scnccccesccccspecosecess i 

Boston Blower Co.......... 

PI icdanduniscensconccnenpipubiibunnencsceseveceesine sid 
Borax. 

cucwrevenses cencconneceenecsovensenecosoossesocececees ~8 Bok @10% 
Chalk. 

WRIEE cccscccocvcccccsceseccovescccesncnecsoess esesen ¥ gross 50 

White Crayon..............0 8 gross caeen a 10 

Nepach oncinenesetunehenonsen: sntuumnonsbenneseinesacenacell 8 70 
Blue is 85 


“Ch ucks. 
Cushman’ 8 4 Jaw Independent................dis 45 





Combination 
* Geared Scroll 
- 2 hen Brass rosespaten anon dis 30 
e Dr pas acesenel 
Wescott’s Scroll Combination... ieosenseedal dis 30 










Independen eseresbooceosesees dis 40 
i Little i cient uated eh 8 dis 30 
Horton’ hj, | een ner dis 40 
TRGORORGERE.....00000.0000cccccsresenceees dis 45 
National Combination............0.ccccsce+e dis 40 
Sweetland = esse condatepesensetedseueneed dis 40 
Skinner it ro sgucmaae heonieeel dis 40 
< Independent............ Suaetssevsorvelaa dis 40 
Almond Drill................... dis 25 
Morse We  wentornsncosonesstve dis 15 
Shedmer cn. cccccceeveverccccccseocecccosce covcsooed dis 30 
Cutters and Reamers. 
CINE vrccnrnscscscctciccsies vevecunsnossoseconss dis 10@15 
Pratt & Whitney.........ccseeeee dis 10@15 
DARIO 5. ccnsccccecesencncossecesensccsscunsseoseses dis 10@15 
Brown & Sharpe, Milling Cutters...........dis 15 
Gear Cutters...........cccce dis 15 
Cruowbars. 

Cast Steel...........cccccsssserccssrresserserseceseseeees sd me 

Tron, steel PpOints.......cccccccccccccsccccccscccces Obs; 

Drill and Drill Stocks. 
Pte BAI irciccessesncccsecteeececsscasserniansees dis 50&10 
Morse Taper and Straight shank to 

TIO .. ccoevesesoovcresesceseosccovereseeossese seseessoe dis 50&10 


Morse ro and Straight shank Larger 





Emery. 


46 gr. 150. gr. 


Weecescrcceccesccccrsess 10 ¢ Io c 7%4C 
Emery Cloth and Paper. 


Barder, Adamson & Co 
H. H. Barton aseeeon ee 


dis 40@46 
..dis 40@46 








Sterling... 





Siaiiaies & Foot. dis 60&10@60& 10& 10 





Black Diamond dis 60& 10@60&10& 10 
Arcade...... dis 60&10@6o& 10& 10 
Disston’s @z7o 
Western dis 70 
Stub’s....... dis 25 
Grobet’s...... ...22-reccscsorcccccees dis 30 
Reynolds Bros.’ Hand Cut.......ccceerecerees dis 50 
Hammers, 
BP. B. Weeceeccrcccccrcccccccvevesseee ..dis 40 





Atha new lict, Jan. 15, 1887 3 
Heavy ham uiers and sledges under 5 is. 1 
over 5 Ibs 14c, new list. 
Jack Screws, 
Tilinois Bolt Co. list............cseccrrereereeeee dis 70 


Nuts and Washers. 


Size of boltinches &% 5-16 *%* % % % | 
SQUATE.....cereeeeeeeeres 8 3 44 4 3% 3% 
Hexagon .........c000+ 154% 11% 8% 6 5% 5K 5 
Washers .......0+-..+- 4% 


oe 7 -s @ 4 
In lots less than 100 bs, @ DB add c.,1 
boxes add rc to list. 
a (wire.) 


Oilers. 
hee OO a yon cccsckecncnentabcnccsncecednecsessonseqees aie 60 
BrOOS ONE Copper iccecccccscsscoseccvccsesccee esooed 8 50 
Malleable no 8), No. 1, $3.60; Ne. 2, - 00; 
NO. 3, $4.40 PB OZ.........cceeereeeeees dis 8 19@l0& 10 


seem Steam. 


Boston Beltin 
American Pac 








Morrison’s 

Square Flax és . +] 
Sheet Rubber +] im) +} 
Mxcelsior Rubber . 















































Picks. 
Railroads, - Ener 12 dis 60 
o7 bs. $13 dis 60 
Pulleys. 
Iron Pulleys, Walker L18t.........00.s0csesseees dis 45 
Medart Pulleys... dis 55 
Split Wood Pulleys 
Rivets. 
Iron, Thousand, list November 17, dis 
Chibbinntenetibenies: bein einen 8 50 
Iron, Ordinary, Cooper’s Block and Carriage 
a EE OT dis 
Copper.... 
Rope. 
Manilla, % inch and over... 
Sisal, % inch and over ..... 
Sand Paper. 
B.A. & Co . dis 10 
ee dis 4 10 
New England Flint...........c0«.++..dis 10 
Barton’s Garnet...... is 20 
Saws. 
Disston’s Ghapiae sesenese wrvcccevcccosccnccooccooses Ais 45 
| RE wesene: eosssconened dis 20 
sed Beroli eosseveoseo ..Net 
Hack Saw Stubs............ dis 20 
“ Eureka. euseece-sevcccecs: <ocesenuee aie 
- wn: MIE canciniidanainesereevs cadeteesesoceneetded dis 20 
Saw Swages Disston’s po > 
BEEIBS’ CHCBIRE Ba WOoccccccosccsccccccccenscespnses 
Mill, a and Drag Saws..dis po 
= Ww Sica snstae sacs eeten senocened 8 40810 
” Silver Steei Diamond 
Cross-cut Saw6.............. dis 7oc per ft 
si Dexter Cross-cuts ssencecantiel dis soc “ 
- re dis z30c  “ 
1 Tuttle Tooth aman disasc “ 
“_ One-man Cross-cuts.........dis 32¢ “ 
No.1 Handles puctnebshdadionvensceossend "di 
No. 6 
oh Saw Tools hadiesesccsetucicka s50eil 
a ie eet. $15 
Detroit Saw Works, —— 
oo “ ag aie CENT 
Screws. 
Wood Screws—List Jan 27, 1889. 
I BI sss in nisicnctbbascnobucsoessineucsmanasben 
ES eee eee 
Flat head brass..............ss0000. 
NN BIE CIEUI IR scaconccsanseensensencesnesacuianed 
a rs 
Hexagon DD. cccccccoccccesccccoccccscecccccececccoes ees 
4 ee A See eee 
Machine, flat head, iron................+. 





Machine, round head, iron 

5 Bench and hand— a 

QE OT CORCR........ccccccccccscscccccccocees 8 75@75&10 

Coach, patent gimlet point pe 
Shovels and Spades. 

Ames’ list November 1, 1885 




















PN Rikestarhacinccntsineniaintaiesanins 
Hussey & Binns, railroad...............s0000 
Taps. 
Cards, Hand and Nut to 2 BR cicceccnud dis 50 
Carpenters’ i ae eS dis 50 
Morse . as S. peau dis 50 
Pratt & Whitney ” “ new list dis 10 
Machine Screw Taps... .cccccccccccccccsccceeccooss dis 55 
Pipe aoe SS Ea dis 70 
Stay Bolt Taps............ es dis 25 
SES TORE TO iacccssccctesscccsosnsee sadeadsomenueonsl dis 50 
PUI TOD icccciscises cctscnes dis 40 
Twine, a &. 
No. i Flax Twine, ¥ and 4b Balls... -21C¢@29c 
No. 18 8 -_ % ++. 18C@28e 
No. “ “e iii ~ 6c@27 c 
2-Ply memes & bd > Balls (ering Twine) 11%c 
ae SO eee ae 12@12Kc 
3-Ply ‘“ % Di Batis sapbasabeaaeeenasescessd 1@1kX¢e 
Cotton Wrapping, 5 Balls to D............... 15@16c 
Vises. 
TIE IIER.s<vcconcccnsnnnddbetinnbncsneecéunacanemaiaiiael dis 60 
Parker’s...... 
Prentiss 
BtePMeM’B..00ccrccrcaccccescvececsccccvsccscocscccsse 
Barrett’ s...cccoccocccccccece 
Miller’s Falls......... 
OS ee 
EERE aa 
Maneer’s machinist 
Wire. 

New List, Jen. 18, 1884 

PRBS BING COO 05000 <ccceseccnsocencessecncesned is 20@as 


Bright and annealed, Nos. 0@18...dis aE 
- Nos. 19@26..dis 75@7. 1 





i ain Nos. 27 at fist. dis 75&10& 5 
Coppered Nos. o to 18, market list..dis 70& § 
Galvanized Nos.oto 18 “vices dis 6 
Tinned market Nos. 0 to 18..........00. sseees dis 
CORE SEBO ......cccccsesscresescoeccecssonsoscscoscosscecsess 50 
Tinned Broom Wire............se0+. dis 70&5@70& 10 
Annealed Fence, Nos. 8 and 9.......004 sessed dis 75 
Annealed Grape, NOS. 10 tO 14..........eseeeeeee dis 75 
Stub’s Steel Wire regular............ $6.00@D dis 30 

Wrenches, 

Coc‘e genuine. cash in ten days............... dis 50 
CAP RSEe UOT ccsness coscescacasnccns poncnsend dis 7o&10 
Agricultural 

OS ES SRE dis 55&10,& 3 
Bemis & Call’s Combination ...............000+ dis 35 
Donohue’s Engineer........scccsseseeeeeees dis por 4 
Lamson & Sessions Engineers................dis 60 
Billings & Spencer’s Drop Forged. seneessaal dis 10 
William’s evcccceced dis 10 
Alligator ne « Ee. dis 40 








Williams, White 
&co., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 


Punch and Shears, 


THE IMPROVED 





Sa THE SEBASTIAN-MAY CO.,(% 





“voorano Powe” LATH ESF 
Drill Presses, Shapers, Band, Circular and Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 





164 West Second St., CINCINNATI. 0. 








"Send for Catalogue D. 


Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


improved Band Friction 
Holsting ‘Machinery, Geared 
or Direct Acting, for round or 
fat rope. 


Wire Rope Haulage 
Machinery, 
Endless or Tail Rope 
Systems.) 


= CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves. 


Cages, Buckets, Etc. 
134 N. Main St., AKRON, OHIO. 





THE THOS.D.WEST FOUNDRY. cg. 


CLEVELAND.O. 


IRON.CASTINGS. 


DAILY MELTING CAPACITY 7S TONS-SPECIAL 
FACILITIES FOR ECONOMICALY TURNING OUT 
SMOOTH CLEAN CASTINGS 
DUPLICATE WORKA SPECIALTY 











Improved Wood-Working Machinery, 


A FULL LINE 


LOW PRICES. 


Planing, Matching, Molding, Tenon- 
ing, Mortising, Boring, Shap- 
ing, Carving, Etc. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 


FRANK & CO., 


Mention this paper. 


176 Terrace Street, BUFFALO, N. Y. 





Unique Automatic 


‘ 


ee 


a2 
» 


gama j= 4m 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 
Manufactured under strong patents, the va- 
lidity of which is acknowledged. 
For Illustrated Pamphlet and Price List fully 
describing above, address 


UNIQUE LUBRICATOR CoO., 





and all other small 





IMPROVED 


Steam Sight-Feed 





Mansfleld, Ohio. Lubricator for Station- 


Active Agents Wanted. Special inducements ary Engines. 





offered Dealers and Jobbers. Double Cnonection. 








yoerren mamma. JUStiCg Serine Hammer. 


{YS SS yO MELA 
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‘Tesm IRON ‘TRapDP ReEvIEw. 








OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 


WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


THE AERATED FUEL CO., 


425 MAIN STREET, SPRINCFIELD, MAS 

FORGING, WELDING, BRAZING, MELTING, ANNEALING, ‘HARDENING, TEMPERING. 
THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. S. 

W.S. COLLINS, 171 Broaoway (suits 24), NEW YorRK. 


Represented by WM. PICKETT, SON & CO., 170 Lake 8T. CHicaao, ILL. 
KALAMAZOO SPRING & AXLE CO., Katamazoo, Micn. 


CHILION JONES, Gananogue, ONTARIO. 
G. M. SMITH, Los Anaetes, Cat. 
C. S. BARROWS, 6 Wave Bioa., CLEVELAND, O. 


S@SEND FOR CATALOCUES. 4 





HARDWARE MARKET. 


Augers and Bits. 











mmon augers ANG DIB... .cceereeee eevee evcees dis 70 
bs Re eared dis 60&5 
lesovesceseseeseccescoseess dis 55 
captentesee’ dis 25 

a ae Caek's small, $18; 
dis 59 5 
vabsesineee = aia 8 25&10 

— a ers, - adie ’s jus 
py agers, Bonney keegeimmmeianertell dis 408&10 
- % 

OZ., is 208&10 
Gimlet bits, common..........per gross 27 @3 25 
Standard Bit Stock Drills.............. 10&5 
Ship Augers is ~isantohsat 

a 
Makers’ and Special Brands— 
ji od bem ss seascasebeusotsnrinuseessncesssces B doz $8 oo 
es aclad liad sseeuntaswel eee 
Full ‘polished eoseccecccescoces: eocesccecsccrccooss doz $9 00 
Bolts. 
Cast iron barrel bolt®..............00008 seneesesteed dis 70 
Cast iron shutter bolts, €tC.........ccereerseees 








Cast iron chain bolts 
Ives’ patent door bolt.. 
Wrought iron barrel boits.. 
Wrought iron square bolts. 
Wrought shutter bolts......... 





Carriage, common, new list .. 

Tire, common, new list 

Carriage and tire, Philadeipiia pat- 
COTM ....0000000 


see eeeeeeeeerereceeesesececes 























Stove DOMtS....cccccccccccccccccccccccccecescccccscecces 
PUGW WEB ccc cccscececonce sss teccesssvencecsemseanntand 
Mackhine......ccccoccoscsccsseceses dis 7581 
pS RS a mecsauauaseuesd dis 758&10&80 
Buckets, Elevator. 
ssunteeiens dis so&10 
Butts. 
Wrought Drmsi......cocccccccsssccoccessescee eee Gis 75&10 
Cast brass, loose joint.. oe Gis 33% 
Fast joint, dis 50& 10&s@6o&s 
Fast joint, MATTOW.......00+0++- 8 I 
Fast joint, broad... + dis sas 
Loose joint dis 70 
Loose joint, jap... dis 70 
Loose joint, jap. with acorns................0000 dis 70 
Loose pin, acorns.. dis 70 
Loose pin, japanned BT TBs ovcsccvscsscssonseees dis 70 
Loose pin, acorns, jap. plated tips............. dis 70 
Wrought steel— 
Wrought, fast joint, narrow... dis 70 
Wrought, fast joint, broad............cccsecseeeeee dis 70 
Wrought, loose joint, RINE oc ccsasuiscnssunbent dis 70 
Table Butts, back flaps, Es ccoctsenese ccncseustes dis 70 
Regular inside blind.............scssseseeeeeseeees dis 70 
Light a MEN ONEE: Scaicutansnuaenesskconcasenextedecd dis 70 
Loose pe Saabs Rene Reneaveds pbhenaeuens oneqnnneaseenenaescces dis 70 
Bg ES SS RS aa dis 70 
Chains. 


Trace, 6%-10-2 
Trace, 634-10-3 
Trace, 7-10-2.. .-# pa 

German Halter Chain, list. jane. 1887...dis 508&10 
German Coil, list of June, 1887..dis 50&1 






Galvanized Pump NEON <cccanse e6seceonsseae 8 Bs 
GIS CPIM SO crscantassancceceunsatoceeses dis 75 ee 
ack Chain, SO Rae dis eres 
Chisels. 
Socket Framing and Firmer... dis 7: 


Socket Framing and Firmer, Buck Bros. dis a 
Socket Firmer and Framing, L. & 








By RR ee dis 308, 
Tanged Firmers... 7 8 aan 
Cutlery. 

OEE ses asnaansia net 
MOS DUE ian scncnnniacsushconskbasnianeccnss net 


Fibre Ware—Standard. 







Pasig, WRIST, 18 At sccvosercsssesnecress 
Dairy, TQ BE vrccccccecccccecccsscscoees 













gsy 

Chamber )5 and 

Slop . 5X 

Commode ) 14 qt. 
Jars, slop, 5 and 5X 14 Qt......... 8 00 9 00 I0 00 
Basins, wash— 

Ties PENNE artintn do don phaskeneatscehanonsee OE cansce 

ee - “Re 275 325 

Ce IE age 325 375 

yo SE Raat z 375 425 
Rowia Oettt sc as eee f° eee 
Servers, OS EES, Pee ie aoe 
Baskets, waste paper, TSIM cece cesses 600 ..... 
Spittons, ‘ ‘ Daisy,’’ pressed 

Me SHROUD ccacacseicioesenseneshaseadaccouaonn 400 450 500 

Oe Ba a eS ee ee 600 650 7 50 

No.1 plain; No. 5 decorated; No. 5X White 
decorated. 

Gimlets. 

BIRT) Gree Dee onc cicccccsas cansvansnscd dis soeieks 
Double RG BIT Be cis sahcnncniecsassecsishaiaenal 

“ORE. coics soncénicicaas’ ® gross $12, dis ae 

Hangers. 

Barn door, old patterns........... dis 10& 10@70 
Climax, (Anti- Briction) ssesanpensan ania weenie dis 70 
GORE sch sntkiseigdaockuidsdeathcadamicene dis 40&10@40& 10&5 
COTA UDON, «. ccscansnansanbddahids: ncnaasabiintscapiauemeee dis 40 
ER 8 508&1 
Terry’s Patent........ 5 in., $12; 4in., a dis so&s 
| RE ILO A dis 10 
Richard’s..... dis 30@30&10 








ge “ ails. 





} No. 10 
Ausable, #D.. 33 pA a s S. dis seeGreh ets. 
Putnam, $B. Se: ek Rey dis 15 
es dis 238 10@ 258 10819 
Horse Shoes. 

PUTO, BE TCG evn scssssiceessssievescnsixs $8 keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 

FACLOTY ..ccsceree 8 keg $4 00 
Mule tong 5 Ra 8 keg $5 00 

Knobs. 

Carriage, ppaenes. eeeseceees ® gross 80c dis 60&10 
Base, rub my sebeateoousdsebes vonseueceel dis 70&10&5 
Hemacite deer nobs, new list... -_ Knee 
Door mineral............ sce Beecardcieuwed 
Door Por. ja a 


Door Por. nic 
Door Por. be 


Locks, Bolts, Etc. 


P. & F. Corbear, Locks and Bronze cum, 
Door locks, knobs and latches 
Woerntrheane ard keve_....... 
Padlocks and padlock keys.. 
Bell pulls, mineral, porcelain and 
Bell pulls, genuine bronze.............0.+ i 
Lever bell pulls, genuine bronze........ 
Butts’, genuine 
Butts’ bronze plated............0. 
Store door locks and latches 
ae i 
Shutter hinges& flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated.................. 
Flush bolts, genuine bronze.......... 

Shutter knobs. genuine bronze 
Shutter bars, genuine bronze........ 












Sash lifts, genuine a eS dis 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze...............0++4 dis 60 
Drawer pull, genuine bronze............... dis 66% 
Letter box plates, genuine bronze... .dis ae 
CO SR er dis 
Bishop’s Buckeye Sash Locks......8 gross ro 80 
Plumbs and Levels. 


Standard list.. ..... 
Pocket levels. .. 






Davis’ inclinometers...-.s..+...ssscssssvees is 10&10 
Pumps. 

Cistern, best makers..................... is so&1 

Pitcher ‘spout, best makers dis Sch tcotonieitee 


Pitcher spout,cheaper goods dis 70&5@70&10&5 
Pokes, Animal. 

















Bishop’ ae wecseocsscaes 2 doz $5 25 
ee Teg 
Bishop’s AMETICAN.......ccccccsescseeeceees 
Rakes. 
Cast steel 
Malleable... 
Razors. 
a ie I IIS COO oinsensaicscscnccccssegannneed dis 20 
Wostenholme & Butcher............. $10@£...dis 10 
I URINE ccacacescacescccscsenseckesecniescnneas dis $9 50 net 
Scales. 
Hatch, Counter, No. 171............000.+ $8 doz $21 oo 
Hatch, Tea, No. 161.. dox $6 75@7 00 


Chatillon’s Grocers. 
Family Turnbulls.. 
Scale Beams, List of 
Ng arpa Rita il ne AR dis so& 10@50& 10&4 
Screw Dr vers. 
Stanley R. & L. Co.’s Varnished 
IRIE snsnr cones ‘anerentnavsissnacucsetaceuninad dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............. -. 8 doz $18 dis 25 
Squares. 
ie) Baie TOON... 5 ccenccennenmnunasicse 
Nickel plated...... sscsccccccosecseee je 75&10@80 
Disston’s try square and T bevels... 
Winterbottom’s try and miter........... dis 30&10 
Tacks, Brads, Etc. 
New List, January 2, 1888. 
American iron carpet tacks all kinds 


dis 70&5 
Steel carpet tacks all kinds.................. dis 70&5 
Swedes iron carpet tacks, all kinds.....dis 70&5 
Swedes 170M tacks.........ccccssee-sceroscseee svese dis 70&5 
Swedes iron Upholsterers’ tacks.........dis 70&5 
Tinned Swedes iron tacks..............:..000 dis 70&5 
Tinned Swedes iron Upholsterers’ 





American iron cut tacks....... 


CO Foon ccnese con scencasanccessascnneones sasees di 
Copper finishing and trunk nails...... dis 50&00 
WOT DOK WBRUG...cccccccoscccccccerecccccccoseeses 8 45&10 
Finishing mails..........0..cscsseessesseeesensseees dis 65 
Hungarian nails and miners’ tacks.dis 6233&5 
Gimp, and SIU, sciicccorescnenacnbestecanel dis 70&5 
oi ee a dis 66&10 
Trweks OG Clot MOTB. cccccccnccccccsccccccncess dis 66% 
Tinned trunk&clout nails.............0000+ dis 66&10 
Basket nails 
GRIT BBTIB cccccccscccencsacees 
Common and 





Tinned cap 





« The Boss” Drop Hangers 
wu 
° ay 
4 4a ‘ 
wa vu 
° gad —_—_BECA USE—— 
ica wuo 
2] = ge DESICN is approved by all practical men. 
4 Rat STRENCTH is ample where principal strains are. 
a °55 DRIP CUPS are lifted free without spilling any oil. 
< 42, ADJUSTING SCREWS sare made a good fit. 
85 © BOXES are easy to fit up and will not throw oil. 
“3 BOLT SLOTS are long enough for good adjustment. 
_ SIZES are marked on every casting. 
< ss 


Special Prices to the trade. TRY THEM AND SEE. 


SAMUEL C. TATUM & CO., 260 Water Street, 


CINCINNATI, OHIO. 


ALSO MACHINE-MADE PULLEY CASTINGS. 


roRnN EU CEL LES. 
mo 8 fe ee 
eee 


Wrought iron open hexagonal turnbuckles. 








The only buckle made that has 


a perfect wrench Made from charcoal 





hold. iron. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


a@Sole Manufacturer. 


B. BARRETT’S SONS & CoO., 


MANUFACTURERS OF THE 


Barrett-Laughlin Car Box Steel Axles and a Caliied Wheels 









Coal, Mining : and Quarry 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 


4 
= | 


&@-Send for Descriptive Circular and Price List. WOOSTER, OHIO. 


THE W. BINGHAM HARDWARE (CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 





Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, ETC., ETC 








Arete 


Pave IN KS." 


phen © ee 77. 


USED ON THIS PUBLI 











Pays Hulet, Holmes & Co. 
i crununs or THE 
CELEBRATED 


Eclipse Folding Clothes Bars, 


The latest and best Clothes Bars on the market. Also manufacturers o 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write for circu 
lar and price list. HULET, HOLMES & OO., 

Berza, OnIO. 
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Classified List of Advertisers, 


The star (*) indicates that the adv. appears 
alternate weeks; the dagger (t) once a month; 
__the double dagger | t) once in three weeks. 





PAGE. 
Aluminum— 


Cowles Electric ces: sel & Aluminum 


Co., < leveland.......... . a a 
Animal Pokes— 
Bil + NOD, OTE, Diccccciscoescccsécssosescesese 16 
Bath Tubs - 


*Michigan Bath Tub Co.. Homer, Mich.... — 


yInstayntanous Water Heating Co., Chica- 
BO, Tl1......rccccorccccsereserees socvvccescoeccorevecsoserse - 
BPRS BIS. C2, DECTOI, MICH orn icrccccsscasasecee 9 
Blowers— 
Buffalo Forge Co., Buffalo, N. Y.............. 23 


Boring Machines— 
*J. H. Osborne & Co., Union City, Ind..... tl 
Bolts and Bolt Machinery— 


Upson Nut Co., Cleveland....................ss000. 20 
Colwell & Collins, ew Bolt Co., Cleve- 
ER R 20 

Brick and Tile Mac hises— 

D. J.C. Arnold, New London, O................ 18 
Beltings— 

Akron Belting Co., AKron, O......cc00.seesees . 10 
Belt Holders— 

*W. R. Santlev & Co., Wellington, O........ 20 


Boilers and Boiler Attachments— 


J. C. McNeil & Co., Akron, O.........cccccvcseees 2? 
Enterprise Boiler Co., Youngstown, - pases 20 
Unique Lubricator Co., Mansfield, O........ 18 
Columbia Injector Co., Cleveland............+. 16 
Penberthy Injector Co., Detroit, Mich...... 24 
Detroit Lubricator Co., Detroit, Mich...... 14 


Wm. B. Pollock & Co., Youngstown, a 22 
Alliance Steam Boiler Works, Alliance, O 20 


Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 21 
Bicycles— 

Teeter Ge GoGt.. TOISAS, Dis sicsscssacecsecesessccas 20 
Cameras— 

Eastman Co., 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 15 
Chaplets— 

Forest City Machine Works, Cleveland... 17 
Coal and Coke— 


BCG, TF. F ccscceriscsecsss 20 


Pittsburgh & Wheeling Coal Co., Cleve- 
PIN ANG .occc.cce covscosee covssccecovoessens sheieRacinnel Re - 17 
Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O.. caus ae 

Harmar Foundry & Machine Co., “Har- 

BBAT, O00 cccccccvccccccrcccecccccesocccocseoscccscscocscces 22 

Car Wheels— 

Bowler & Co., Cleveland.......... sescsssee eee wen 20 
Clothes Bars— 

Hulet, Holmes & Co., Berea, O............eseeee 19 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... 13 
Die Makers. 

Avery Stamping Co., Cleveland.......... cone 13 


Door Hangers— 
Taylor and Boggis Fdy. Co., Cleveland..... 24 
Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 16 
*Lodge, & Davis Machine Tool Co., Cin- 
cinnati, O 
W. F. & John Barnes’ Co., Rockford, Ills.. 12 


Drop Presses— 
Williams, White & Co., Moline, Ill............ 18 
Dry Kilns— 


*Akron Heating & Ventilating Co., Ak- 
7 RN. a iS 3 SRG See Pee 12 

Engineers and Contractors— 

E. H. Jones & Co., Cleveland.............ccscecsees 22 
Elevators— 

L. S. Graves & Co., Rochester, N. Y........ «XA 
Explosives— 

Hercules Powder Co., Cleveland................ 23 


Electrical Manufactures— 
{Cleveland Electrical Mfg. Co., Cleveland 12 


Brush Electric Co., Cleveland................00 16 
Elevator Buckets. 

Avery Stamping Co., Cleveland................. 13 
Emery Wheel Dressers— 

W. W. Brisben, Cleveland.....................00005 22 


Emery Wheel Machinery— 


J. Wendell Cole, M. EK., Columbus, O., or 
SININNE TUNE =< coeade tec gana ecsaruasanceuassaaeaeas 24 
W. F. & John Barnes’ Co., Rockford, Il... 12 
Engravers and Electrotypers— 


Eclipse Electrotype & Engraving Co., 
Cleveland 
Union Electrotype Foundry, Cleveland.... 14 
Engines (Steam) 
Kilby Manufacturing Co., Cleveland.......... 24 
B. H. Jones & Co., Cleveland..............ccccse 22 
*Chandler & Taylor Co., Indianapolis, Ind. — 
The Westinghouse Machine Co., Pitts- 
BURN TUL sdncencs cassncsnnsssacosnneceteossecscsccnecees 22 
Geo. Worthington Co., Cleveland... ae 
Cleveland & Hardwick, Erie, Pa.. 
Jas. Leffel & Co., Springfield, ” RRS 
Wm Tod & Co., Youngstown, .. 
Skinner Engine Co., Erie, Pa.. 
Aetna Machine Co., Warre n, O. 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Re eee 22 
Van Duzen Gas Engine Co., Cincinnati, 
0) 





Engines (Hoisting)— 

John F. Byers, Ravenna, O..............:.0.c00008 17 
Engineers’ Specialties— 

Crescent Manufacturing Co., Cleveland... 20 


*Curtis Regulator Co., Boston, Mass......... 13 

Standard Regulator Co., Buffalo, N. Y...... 23 
Ejectors— 

James Jenks, Detroit, Mich..........0......e000+ 16 


Flue Cleaners— 
Crescent Manufacturing Co., Cleveland... 20 





Fibre-Ware— 
Standard Fibre-Ware Co., Mankato,Minn 10 
For Sale— 


Foundries, Furnaces, Machinery, etc........ 20 
Files, Makers of— 

Reynolds Bros., Columbus, O...... stenaW- @ieiiee 20 

A. & H. Gough, Cleveland sievuieasagenngeililathiotni 12 
Forges— 


Buffalo Forge Co., Buffalo, N. Y...........+++. 

Cleveland City Forge & Iron Co., Cleveland 4 
Foundries— 

Bowler & Co., Cleveland..........+.ssssse+s om . 

Taylor & Boggis Found 

at 4 Co., a: 


Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 







i ESS Re eee 20 
Laidlaw & Dunn Co., Cincinnati, O........... 18 
arene Bros., Springfield, O.. 12 

. H. Jones & Co., Cleveland... coves 18 
Con & Morrison, Wheeling, eet 12 

Foundry Cupolas— 
Victor Colliau, Detroit, Mich............ wsesennia 82 


Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 13 
Galvanizers. 

Avery Stamping Co., Cleveland................. 13 
Gas and Gasoline Stoves— 

Schneider & Trenkamp Co., Cleveland..... 14 
Gas Machines-— 


Detroit Heating & Lighting Co., Detroit, 
RN oaths sah ais ssc dhapupisssa.caccces-puaitauiaevansnaa II 


Gear Cutters— 
Palmer, Cunningham & Co.,Philadelphia, 


Weis saeeird polation 5s sabieed saccuwausvackevatccucneuatbesaceusers 16 
Hangers— 
C. Tatum & Co., Cincinnati, O............. 19 
Hard ware— 
W. Bingham Hardware Co., Cleveland..20 & ba 


Geo. Worthington Co., Cleveland.............. 
Bronson Supply Co., Cleveland.. ee . 
Hose— 











Fabric Fire Hose Co., New York............0.. 10 
Hot Air Furnaces— 
Beecheer Furnace Co., Cleveland............... 21 
Iron and Steel Rooting— 
Sykes Iron Roofing Co., Niles, O............... 23 
Cambridge Iron Roofing Co., Cambridge, 
MI Si atis ba stiene ha xdibidal ctcidanannecocaasanxieee eecccee 23 
Garry Iron Roofing Co., an e 
Standard Iron Co., Brid; Zeport, O..........0.. 2 
Thompson Manudacturtar Co.,Cleveland, 23 
W. G. Hyndman & Co., Cincinnati, O........ 23 
W. J. Burton & Co., De! troit, Mich.. coe 23 
Kanneberg Roofing Co., Canton, O.. ecco 23 
mevecr Mit.’ Co.; Canton, ©.........0cccscccsssese 23 


Holton Iron Roofing Co., New Lisbon, O 23 

*Merchant & Co., Philadelphia Pa............ _ 
Iron (Malleable)— 

Sweet & Clark Co., Marion, Ind................. 17 
Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland............ 17 









Tuttle, Oglebay & Co., Cleveland............... 17 
J. H. Outhwaite & Co., Cleveland... ooo 37 
Condit-Fuller Co., Cleveland, O.............000 17 
Pickands, Mather & Co., Cleveland....16 & 17 
H. N. Hill & Co., Cleveland... ooo 17 
E.C. Pope, Cleveland............. ee 


Illuminating Apparatus— 
Wheelock & Crichton, Chicago, IIl............ 13 
Lath Mills— 


DD, BBPOE, Dla, Bi. Wrsevacccccececccesceccecess 21 
Lumber— 

Martin & Barris, Cleveland...............0. cocaaiaa 20 
Lathes— 

Sebastian, May & Co., Cincinnati, O.......... 18 

H. L. Shepard, Cincinnati, _ SSS 16 

*Lodge, & Davis Machine Tool Co., Cin- 

MUNIN TINS <6 sunnstennnestahs sodtgaeenessewceasasausssans 24 

Lifting Jacks— 

F. M. De Weese, Chillicothe, O............ osann at 


Mantels, Grates, Etc.— 
Conger & Collins Mantel Co., Cleveland... 24 
Manufacturing Sites— 


Chas. G. Eddy, Roanoke, V4.................080. 9 
*Muncie Natural Gas Land Improvement 
I anc osocncesdonsstensedesase codes II 


East Tennessee Land Co., 
Mining Machinery— 
Webster, Camp & Lane Machine 
Akron, O 
Machinery (Foot Power) 
W. F. & John Barnes’ Co., Rockford, Ill... 12 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 
PSE < RR ere mre ecevevccccocecs ccvcccee 20 
Machinists’ Tools and Supplies— 


Parkin & Bosworth, Cleveland........ 
Garvin Machine Co., New York 


Office Furniture— 


Co., 


i aianiiaassundanousessan poasntanesseesssscanansans ED 


oes I 6 & 24 
ssekensanmen ite 


Burgess & Fish, Cleveland............... ccscceses 21 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............ 19 
Patents— 

Oaborne & Co., Clowelamd...cc.cccoscsconcocccecscces 9 


*Thos. P. Simpson, Washington, D. C...... 20 
Plumbers and Steam Fitters— 


Ohio Heating, Plumbing & Mnfg. Co., 


SaeNININES <iactasisscausassananaiseadessteacposskssscicace TA 
Pumps (Steam)— 
HE. H. Jones & Co., Cleveland. .....sscccseceseosss 





Laidlaw & Dunn Co., Cincinnati, O.. 
Hamar Foundry & Machine Co., "Hamar, 





Rh tn & Co., Seneca Falls, N. Y............ 33 

Van Duzen & Tift, Cincinnati, O............... 21 
Pipe Coverings— 

A. Wyckoff & Son, Elmira, N. Y.............. 16 
Planers— 

Parkin & Bosworth, Cleveland............s0000. 24 
Palleys— 


Geo. Worthington Co., Cleveland ............. 22 
§.C, Tatum & Co., Cincinnati, O............... 19 





Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... 20 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 19 
Punching and Shearing Machine— 

Williams, White & Co., Moline, IIl........... 18 
Paint— 


Iron Clad Paint Co., Clereland, O... ~« 46 
Nubian Iron Enamel Co., Chicago, ‘Til....... 12 


Perforated Sheet Metal— 


Harrington & King Perforating Co., 
SIL TEUL css sounechchvabeandcasneahoabasonksuheness 19 


Kolled Steel— 
Wilmot & Hobbs _—- Co., Bridgeport, 





Rep Misansccnitedeestuctsaristesneneesies wesccccccoccvoocccccs 94 
Railroads— 
Time Tables, Etc...... “ 21 
Railway Supplies— 
be oe Re Se en 16 
Cleveland City Forge & Iron Co., Cleve- 
WR csccsvusshuvabebasecaseen pendee rence ceenons Mbsuconeeseet 23 
Rivets— 


Forest City Machine Works, Cleveland..... 17 
Steel Rails, Blooms and Billets— 


Cleveland Rolling Mill Co., Cleveland....... 17 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... 13 


Detroit Hesting & Lightidg Co., Detroit, 
MEMO ins Sadie setsdudaeu cine damiiuingass evdaeuvedbebeeevesvs 


Steam Boiler Inspectors— 


Hartford Steam Boiler eetion * In- 
surance Co., Hartford, Comt.........ccsecsceree 9 


Steel Stamps and Stencils— 


T. H. Fleharty & Co.. Cleveland.........0.000+ 20 
F. A. Sackman, Cleveland, O...............sce00 9 
Saws— 


Detroit Saw Works, Detroit, et 
Peter Gerlach & Co., Cleveland 





Shapers— 
*Lodge & Davis Machine Tool Co., Cin- 
se avakineairiiAeus<sehenestere 24 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland....... 17 
Sheet Steel— 
Standard Iron Co., Bridgeport, O...... ecccooces 23 


Steel Castings— 
— Steel Casting Co., inane 


RTE sans sconaveeucnsenss waveanmnesenseavessnausnine: EO 

PR caren of Sheet Metal— 

Avery Stamping Co., Cleveland.............00+ 13 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 13 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 24 
Turnbuckles— 

Cane City Forge & Iron Co., Cleve- 

dicsvadeascarecstacansansarvanceassereussoraenpuaona cane 
Central Iron & Steel Co., Brazil, Ind........ ‘2 


Tackle Blocks— 

Fulton Iron & Engine Works, Detroit, 

. CRSA ee eae eewaueneonaee ssaapnaauvak panes 24 

Type Founders— 

Franklin Type Foundry, Cincinnati, O... 21 
Wheelbarrows and Trucks— 

GORE MICO, BECTON, Ovcsccscccssvccsicccatscenss 17 

Lansing W heelbarrow Co., Lausing,Mich 13 
Window Blinds— 


Hartman & Durstine, Wooster, O............. 16 
Wire Goods— 
*F. Powell & Co., Toledo, O........ asenueaneesanses 20 


Wire Machinery— 

John Adt & Son, New Haven, Comn.......... 16 
Wire Screens— 

E. T. Burrowes & Co., Portland, Me......... 13 
Wood-Working Machinery— 

TD Se re CN a cissaccpsncvsansesiasnsnese 

rami BS Co, ate, Bh. Wesececeoccsccocsencscons 


Standard Mfg. Co.. Mt. Carmel., 
Indiana Machine Work, Ft. Wayne, Ind 





For Sista. 


NE OF DUNN’S HOISTING MACHINES, 

with over 40 feet of chain. Good as new; 

capacity, 600 Ibs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 





To give manufact- 


urersand others an 
opportunity to ex- 
amine the property 
ofthe EAST CHAT- 

TANOOGA 


LAND CO., 
at noo — 
Tenn., ar- 


rangements have beén made re, Messrs. 
RAYMOND & WHITCOMB, the popular excur- 
sion managers, to conduct personally, atan 
early day, excursions from Boston, Chicago, 
New York, Phiiadelptia and Cleveland to 
Chattanooga. Full details will be announced 
later. 

Manufacturers desiring to inspect this 
property with a view to locating thereon, can 
obtain special rates by applying to L. B. Rus 
SELL, Secretary, 96 Summer S’., Boston, or 
EAst CHATTANOOGA L,AND Co., Chattanooga, 
Tenn. 





THOMAS P. SIMPSON, Wash- 

ington, D. C. No attorney’s 

fee until Patent obtained. 
Write for Inventor’s Guide. 


Don’t be Deceived. 
1 ineers The Cyclone Steam Flue 
Cleaner 1s the only Cleaner 
made giving steam a spiral 


motion the entire iar of the tubes. 


CRESCENT MFG CO., Cleveland, 0. 














CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


VHE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Carriage Bolts. 
hess COLWELL & COLLINS NORWAY 
OL,T CO., manufacturers of Philadelphia 
pn and Tire Bolts. 











Coal, Iron and Ore. 


JICKANDS, MATHER & ‘CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 








Foundries. 
OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kindsofcasting. 9 Winter. 


FFNAYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 














Hardware and Iron. 


M. BINGHAM HARDWARE CO., THE 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 
€ ) "Eten a ROLLING MILL CO., manu- 
~ facturers of Steel and Iron Wire and Steel 
ire. 














Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 


pox & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 


| ee oy J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Pnnches 
92 Seneca St. 





and Numbering Machines. 


BUSINESS DIRECTORY. 


Akron, O. 


Le J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 























Alliance, O. 





LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 


Meadville, Pa. 








Oe & CO., general jobbers in Castings 
of all kinds. 








Youngstown, O. 





| gp mtg BOILER CO., Steam Boilers 
Stacks, Sheet Iron and Plate Work, oil 
and Water Tanks. 


THE GEM POST HOLE AUGER, 


a 








== 
r LATEST AND BEST 


on themarket. This 


Auger 
Bores Rapidly 
AND IS 
Easily Operated. 


It will open wide when 
dumping the dirt, which 
may be entirely removed 
from the hole, whether 
| wet or dry,fine or coarse, 
| by closing blades. 


Send for Price List and 
Circulars. 


J, H. OSBORNE & CO, 


Manufacturers, 


UNION CITY, IND. 














Once more we say LITTL K Lon ANT. 

Then we say UTILE DULC 

Now we ask you w hy you = A place your 
orders early forthe LITTLE GIANT. So as 
to secure what you want, just when you want 
it. We know from experience, that everybod 
wants the best. Weare prepared to furnish 
it at a moderate price. It becomes a pleasure 
to supply the public with what they want, 
when you know from experience, that your 
goods will please them. 

The LITTLE GIANT will bear the closest 
of criticism, therefore we extend an invitation 
to all to examine it for themselves. Price 
$35.00. It is needless to add, constructed of 
modern improvements. 


LOZIER & YOST B. MFG. CO., Toledo, Ohio. 


‘Top IRON Trapp Review. 


2r 














SES] (Gas STLYE, 


H. B. BROWN & CO. 


EAST HAMPTON, CF. 


We allow One Dollar to every purchaser 
sending us this advertisement. 





oa” 
9 

2 r f 

fos Xe Ly 

® 

: (V\lopadiar 

© THE/NANUFACTURES AND PRODUCTS 

$ OF THE UNITED STATES, ‘ 

Cee a eran Geaitel vend 


@ under each article the names and addresses 


of” 
© THE BEST MANUFACTURERS. 
© Qmplete in One Royal Octavo Vol. of over 1000pp. 
Frice inCloth,§5. in Leather.$7. 


2 

d INDISPENSABLE 

@ to Buyers of Articles inall lines and 
+ Invaluable as a Statistical work. 
+ 
* 


- Orders received at office of this Paper - 
@ee2e000002808008000080 








BURGESS & FISH, 


Successors to BURGESS BROS., 
DESKS, CHAIRS, DOCUMENT FILES, 


LETTER FILES, OFFICE 
SPECIALTIES. 
Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





FRANKLIN 


‘A a ae 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry.—Eb. REVIEW. 





VAN DUZEN’S 


STEAMJETPUMP 


tor Water Supply Tanks. 

For Fire Pump on Yard or Switch Engines. 
for Round House General Work. 

tor Draining Ponds, Pits, Coffer Dams, etc. 
10 Sizes. 87 to 875. Thousands in use. 
Write for Descriptive Pump Circular, fq 


VAN DUZEN & TIFT, CINCINNATI, O. 





5) ADDRESS 


D. S. ABBOTT. OLEAN. NY 


Please mention this paper. 








TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart 





N. Y. & Pitts. Express....... 538am *825am 
Fast N. Y. & Pitts. Express*io 55am *3;00pm 
Mahoning Accommo........ ° #8 40am 
Pittsburgh Express............ fs 25pm 
Youngstown Local............. 805am 
Mahon’g div. & Pitts Local *I11 40am 
Mahoning Val. Accom........ 1430pm 
Pittsburgh Express............ fi 20pm Iliopm 
New York Express............. SS OOP) TMD © .cccccescccses 
*Daily. {Daily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Rallroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., “5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m., II:10 a. m., I:30 p. m., 3:00 

P. M., 4:40 p. m., "5:45 p. m., 6:20 p. Mm. 10:35 p. 


m. 

Newburgh—6:15 a. m., 6:50 &. m., II:10 a. m., 1.30 
Pp. M., 3:00 p. m., 4:40 p. m., *5:45 p. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 a. m., 10:30. M., 2:35 p. m., 6:30 p.m. 

Bedford—6:o0o a. m., *8:10 a.m, 10:30 @.mM., 1:05 p. 
M., 2:35 p. M., 4:15 p. Mm., 6:30 p.m., 7:10 p.m. 

Newburgh—6:oo a. m., 7:15 a. m., *8:10 a. m., 
10:308. M., 1.05 p. M., 2:35 p. M., 4:15 p. m., 
6:30 p. M., 7:10 p. m. 

Trains marked * run daily. 


Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 





Depart. Arrive. 
Valley Junction Mail -*7 45am *25pm 
Marietta Express........... T1115am f225pm 


Valley Junction Express... *415 pm *1o 25am 
Cleve. and Canton Express *7ospm {820am 
*Daily. Daily, except Sunday. 
J. T. JOHNSON, J B. CAVEN, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





ee. =| eee 
For Pittsburgh, Balti- 8 coam| d5 25am 
more, Washington, Phil- Iospm)| 1250pm 
adelphia and New York.) di1 iopm) 635pm 
8 00am) I250pm 


Wheeling and Bellaire. lospm) 635pm 
PEE BO Se visscessnscsens 

Alliance Accom. ........... | 325pm| 940am 
Ravenna Accom............. 5 00pm! 825am 





~d Daily. *Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 


MtVernona?Pan Handle Route 


Cleveland & Pittsburgh R. R. 








For Cuyahoga Falls, } Depart. | Arrive. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus Xe- 
nia, Dayton, Cincinna- 
ti. Louisvi'le. Indi+ napn- 
otis, St. Louis, and all 
points in the South and 
Southwest. 

For Cuyahoga Falls. 
Akron, Orrville, Mull- 
ersburg, Zanesville, 
Gambier, Mt. Vernon 
and Columbus 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 
go, and all pointsin the 
West and Northwest. 


d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 


8roamd70am 
d800pm; s540pm 


a 





r0o5pm) 1250pm 


81ioam! 540pm 
325pm) 9g 








FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 itzs sHorTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

DOD MILES SHORTER AND QuICKER DD 
BY THREE HOURS, BETWBEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The people’s favorite route I ween, (ried, 
The P. & L. E. sits enthroned as queen.”’ 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARK, 
Gen’l Supt., G.P. & 


Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 














pay 





Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and uickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. RoBInson, Receiver, 
Columbus, O. 


Jno. J. ARCHER, 
Gen’! Pass. Agt 





——THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets scld and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 
A. T. WIKOFF, 


W. K. RICHARDS, 
Pres. and Gen. Mgr. G. P. 


&T.A. 





THE MOSHER 
ai Lifting Jack, 


NINE SIZES 


Ranging in capac- 
ity from 


6 to 20 Tons. 


F, M. DE WEESE, 


Manufacturer, 


CHILICOTHE Ohio. 








For Sale. 


Harlow Lubricator. 


Brand new. Cheap. Address, 


LUBRICATOR, 


. Care Iron Trade Review. 





THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 





Heating and Ventilating Engineers 
Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


#@Send for catalogue and discounts. 





THE FAVORITE 


—AND— 


PICTURESQUE ROUTE 
—To— 


IX New York, Boston 

and the East. 
The shortest anc 
s, quickest Route to Pitts. 
burgh, Washington anc 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct 

















Depart. 
No. 62, Accommodation +t 605am 
No. 72, New York Express.. -* 8i0oam 
No. 72, Fast Pittsburgh Express * 81i0oam 
No. 64, Fast Pittsburgh Express. .* 300pm 
No. 66, Mantua Accommo o 





“~420pm 
No. 68, New York Vestibule Limited.* 8 30 pm 
. 70, Pittsburgh Local Express...... *I11 25am 













No. 74, Pittsburgh & Youngst’n Ex...t11 00 pm 
Arrive. 
No. 65, Fast New York Express......... *IoIsa wm 
No. 61, N. Y. & Pittsburgh Express...* 715a m 
No. 71, Leavittsburg Local................f 210 pm 
No. 67, Pittsburgh Express 812 45pm 
No. 63, New York Express. -* 650pm 
No. 63, Pittsburgh Express. *650pm 
No. 69, Pittsburgh Local Expres -t910pm 
No. 73, Mantua ACCOMMO............s00000 *720pm 


Baggage checked through toall points Kast. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superio1 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TUCKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. 1. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 


Wheeling & Lake Krie Railway. 


THE NEW THROUCH LINE 


BETWEEN 
TOLEDO 
—AND— 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Mariette. 


Through Sleepers Between 


PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 





Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, 


Jas. M. HAL, 
Traffic Manager. 


Gen’! Pass. Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U. S.A 





‘Nem Iron Trapp Revirw. 








COMPOUND 


CONDENSING OR 


s NON-CONDENSING. 


16 Sizes, 6 to 600. P. Mot yet equaled by any form of Engine for 
__HIGH_ FUEL DUTY AND SIMPLICITY. 





STANDARD. 


13 Sizes in Stock. 
H. P. 


5 to 250 


3,000 in use in all parts of the Civilized World. 


















¢ built s strictly to. to 
tock. 


epairs Oarried in S$ 


oy 


JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. 


AN ee ENGINE CHEAPER THAN A SLIDE VALVE. 
__ Economical. cal _ Reliable, _ Over 


300 soid the first year. 


Interchangeable Parts. 
ustrated Catalogues. 





WESTINGHOUSE 
ENGINES 


TheWestinghouseMachineCo kevsswsuce toes 


PITTSBURGH, PA.U.S.A. 





SELLING DEPARTMENT IN THE - STATES. 
BOSTON, Hatha | SE 
CHICAGO, - Bice. : 
PHILADELPHIA, G08 Chaatnue St.. MR. 
sT. LOUIS, 


Siti NORTH FOURTH ST., 


WESTINCHOUSE, CHURCH, KERR & CO. 

SALT LAKE CITY, 25° S. Main St. t Utah & Montana 
BUTTE, MONT. ° E. Granite St. Machinery Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Co. 
35 N. “~~~ St., Parke & Lacy Mch. Co. 


ucklé, Jr. & Co. 


The D. A. Tompkins Co. 


ALLAS, TEX eating. Imp. & Mch. Co. 
2 E James & Co, 


CHATTANOOGA, TENN. 











WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 


Hydraulic Cranes and Accumulators. ~~ * 
S@ Heavy special machinery generally. Send for illustrated catalorue. 


The Hamilton Blast Furnace Engine. 















300 Lagonda Avenue, 


STEAM ENGINES, vor'p 


t and Horizontal, Station- 
ortable and Semi-Portable 


3 to 262Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


SPRINGFIELD, O 














—For— 


HEADQUARTERS 


WOOD SPLIT PULLEYS. 


A large stock of the 


MEilburnr. 
Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Ete. 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 


Estimates given 


CLEVELAND, O. 
























a 


anu 


\ 


= ae 
& — a 
a 


== * 


a 






Hoisting 


WorRKS: 
HARMAR, O. 


DERRICK POWERS, 
DERRICK FEET, 


STEAM PUMPS, 


Engines, 







General Machine and Foundry Work. 


MARIETTA, 0. 


E.H. JONES &CO., 


eae 


STEAM ENGINE 


BOILERS, 
 PENN®*® 

















OVER 3400 IN USE. 


Manuacturers of PORTABLE@STATIONARY 


Be ENGINES~BOILERS 


SEND FOR CATALOGUS. 
& NEW YORK and NEW ENGLAND OFFICE: 
~ C.R. VINCENT & CO., (5 Cortlandt St., N. Y. 





L PUMPS OF EVERY 


- SEND FOR: 
G DESCRIPTION. ) 


CIRCULAR, 2. 3 








Otto Gas Engine Works, 


Philadelphia. 
SCHLEICHER, SCHUMM & CO., { Epiisdelp 
Horizontal OTTO Gas En 
Vertical O TO Gas Engines 
Twin Cylinder OTTO Gas Engines. 


Combined OTTO Gas Engine Fumes. 
Combined OTTO Gas Engine Dynamos. 


1, 2, 4. 7, 10, 16, 26 AND 60 HORSE-POWER. 





SIZES: 





ge “Maton Ne- Role ROLE R: pbc 5 
eSES :. 
ee pce LASTTURNACES 


LEK root sie: Mit WorK. 


WMB. ed al % (C0.YOUNGS TOWN, 0. 


Ke Hi icp IKE 


Boil 


sedans be HIRE C 















pas 1 
TRE y Ay) Pas 
P 

150 to 2000 H- jp, hatest Design> 
FOR ROLLING MILLS AND ALLOTHER > 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS. —- —& 
ENGINES ALWAYS IN STOCK = 





VAN DUAZEXIN 
CAS & CASOLINE ENGINE 


OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 


223 and 226 River St., CLEVELAND, O. 


ENGINEERS »»> CONTRACTORS. 


Steam Plants complete, including 
Pumps, Heaters, Engines, Boilers, etc. 

















GASOLINE. 
W. W. BRISBEN’s Patent Emery Wheel RELIABLE AND 
Dresser,  Malleable sandie, White & ECONOMICAL. 
ters, Brass saben Fully Warranted 
Beari ngs. VAN DUZEN 
Warranted 





Gas & Gasoline Engine Co. 


Price $3.00. CLEVELAND, OuIo O 8. A, 34E. 2d St., Cincinnati, O. 
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See] i- ee — -2 ee  oke) ai ics 





CINCINNAT| 





coRRUGAT OR IMPED (SIDING: wg ETC 


W,G,HYNDMAN & C 


,=OHIO= 





CORRUGATED IKON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 


New York Office, H. C. Mechling, 81 and 83 Fulton street. 
Kansas City Office. A S. Chamberlin, 710 Wyandotte streeet. 
Chicago Office, J. W. Ross, 123 Dearborn street. 

St. Paul Office, Charles Nelson Supply Co., 418 Wacouta street. 











rrity 






The BERGER MANUFACTURING COMPANY, CANTON, 0. 
— rT 4 make arrange- 
DON T ING until you 

have seen ours. 


ments for ROOF- 
It Excels all other Metal Roofs, 





All my Iron 
and Steel is re- 


GQI1VNNYNYOD 


SYKES IRON ROOFING CO., NILES, OHIO. 
Send for Circular and Price List, and mention this paper, 





OLTON |JRON ROOFING/ 


ROOFING CEILING &c. 
I'sibing| | ME terets 


| AGENTS WaNreo EVERYWHERE 








> 
. PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 
AND 
OHEAPEST. 
The list retail price of this Buckle {s less than one-half the wholesale 


price of inferior goods when we commenced to manufacture, and 
éealers, even in small towns, find it profitable to carry a stock to sell with fron for tie rods. 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND. OnI!0. 














* (UPOLAS, FORGES, FURNACES &c. 


XHAUSTERS, STEAM FANS. 
HEATERS & VENTILATING WHEELS 


aN 
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SEND FOR CIRCULAR OF THE 


“EAS TI.A ESE” 


Metallic Shingles and Siding | 


THE BEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. 


a] 
C2 
+ 
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manvracturED BY W, J, BURTON & CO., 


SUCCESSORS TO 
THEDETROIT METALLIC SHINGLE Co,. cor. State and Park Place, Detroit, 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 











Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





‘The Kanneberg Roofing Co., Canton, O., 


(The Originators of Strictly Genuine Steel Roofing.) 


MANUFACTURERS OF 
THE KANNEBERG PATENT ,. 


LATEST IMPROVED y 
FOLDED LOCK SEAM Wii 


StrictlyGenuine Steel Roofing Rh 


WRITE FOR CATALOGUE, PRICE 


CORRUCATED IRON- 


(Four Sizes of Corrugations.) 


mjCrimped Edge Iron Roofing and 
Siding, Beaded Iron Siding and 
iaceiling, Water Proof Building 

i” Paper, Ready-Mixed Paints, Etc, 


LIST AND SAMPLES, 





S ALR Nis 
PA PL AFT 


f> 
i> 


—_s == a 
cea ee) —_— 


GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
| tron Reufing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO, 
&@ Bend for ciroulare and price list Yo. A 





CORRUGATED 








( 
a 












) 


rs t 


» REDUCING VALVES- 


Pump PRESSURE 
REGULATORS: 
Oi. PUMPs, VALVES, 

























CAMBRIDCE ROOFING CO., Cambridge, O.. 


Manufacturers of 
Plain, Rolled, 
Edge, Corrugated and Bead- 
ed Roofing, Siding and Ceil- 
ing. 
PURE STEEL A SPECIALTY. 


@@ Send for Descriptive 
Catalogue. 


Crim ped 


PATENT STAN DAN ' 


@e i / a 
PRUWLSO 


a 


STEEL ROOFING 
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SECTION 
TRACK 


NO IRON RAIL. 


Cannot be thrown off the track. 


} 

f 

Can be put up in less time, runs with less noise | 
and as easily as any other Hanger made. 









Ask your jobber for them, and if he cannot sup- 
ply you, address 


The Taylor & Boggis Fdy. e., 


CLEVELAND. OHIO. 















Si. V7 EL. L.’sS 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 











This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES, 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








OLD 


ia. CLEVELAND TWIST DRILL CO., (g00. 


CANO aor YJ 





sno von cause, Gop, Lake & Kirtland Sts,, Cleveland. 0, wa: roe oscoms 


RELIABLE A NEW INVENTION. 


SURE GRIP STEEL TACKLE BLOCK 


HALF THE COST of hoisting 
saved to machinists, builders, con- 
tractors, butchers and others. Ad- 
mitted to be the greatest improve- 
ment ever made in tackle blocks. 
The cheapest in the market. Sent 
on trial. Write for catalogue. 


Fulton Iron & Engine Works, 


17 Brush St., Detroit, Mich. 
Established 1852. 











The Kilby Manufacturing Co., 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
facilities for doing Foundry and 
Machinist work al eserr descrip- 
= tion. Shall be glad to furnish 
estimates on application for En- 
y gines Boilers and other heavy 
machinery 








C. H. COLLINGS. C. H. PRITCHARD, 


——— 


CONGER & COLLINGS MANTEL CO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 
217 to 223 Euclid Avenue, CLEVELAND, O. 


Gray Planers 


a4’, a6", a2, 46°", 42° ana 56”. 
Any length of bed. Address 


Parkin & Bosworth, 


CLEVELAND, OHIO. 


REYNOLDS BROS., ‘TOLEDO 


Hand Cut Riles | WIRE & IRON WORKS, 











Manufacturers ot 


AND RASPS. Brass and Wire Railings, 
We solicit the commercial . - 
‘teade one: Wire and Iron Fencing, 


Roof Cresting, 
Wire and Iron Window Guards, 
Stable Fixtures, 


Old Files Recut and | 4"4 Builders’ Wire and Iron Work of every 
: Description. 
Warranted Superior to 


any Machine Cut and F, POW ELL & Oo... 


Lead Tempered in the 
TOLEDO, OHIO. 


183 & 135 N. Water St., 


COLUMBUS, OHIO. 














market. Send for price 
The Hart or Detroit 


list. 
Emery-Corundum 


. WHEELS AND MACHINERY, 
|), WENDELL COLE, M.E,, 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 


c LIPS EB “rnore orORS: 











THE WILMOT & HOBBS M’F’C CO. 


MANUFACTURERS OF ALL GRADES 


COLD ROLLED STRIP STEEL, 


BRIGHT smootTH SURFACE AND EVEN GAUGE ALSO _ ANNEALED. 


COILED IN UNEXCELLED 
100 to 300 Feet FOR 
LENGTHS 


DRAWING PURPOSES 
OR 


STRAIGHTENED 
AND 


CuT iN SHORT 


KEYS, 
Parts OF SEWING 


PiEcEsS. MACHINES, &C. 


SHEARED TO WHERE A 


Exact WIDTH AS Goop SURFACE 


NARROW AS FOR 


ONE QUARTER PLATING, &c. 


INCH. IS DESIRED. 





GRDERS FILLED PROMPTLY. LARCE STOCK ON HAND 
OF PARTLY PREPARED C. R. STEEL. 


BRIDCEPORT, CONNECTICUT, U. Ss. A. PLEASE MENTION THIS PAPER. 





Shapers, Engine Lathes and Drills. 
LODGE & DAVIS MACHINE TOOL CO., Cincinnati, 0. 


SHAPERS, 15”, 20”, 26, 32” Stroke. 

ENGINE LATHES, 17", 19”, 21”, 24”, 27”, 38”. 
20-inch U pright Drills, 25- inch Back Geared, 
24-inch and 

28”, 32” and 40” Power Feed Drills. 









: - WRITE FOR PRICES. IT WILL PAY YOU. 
NEW YORK: 64 Cortlandt st. BOSTON: 23 & 25 Purchase st. CHICAGO: 68 & 70 So. Cana! st. 


*@ USE THE BEST. “Se 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve isadjusted. They require no watching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pes don’t affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at natural tempera- 
ture. The working parts are interchangeable and can be 

taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 
C. H. PRESLEY & CO., Agents,.Cleveland, O. 





OVERFLOW 





